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PREFACE 



The area about to be described was surveyed during the five and a 
half months ext^inding from the middle of October, 1898, to the end 
of March, 1899, by myself and by Mr S. T. Hardwick, who took 
charge of the topographical part of the work. The work was done by 
traverse up the various wadis crossing the plains, and by ascending 
a)mmanding hills from which other }X)ints could be fixed and the 
country sketched in. The instruments employed were a measuring 
wheel, plane-table, and occasionally a tacheometer, while observations 
were taken every night, if ix)ssible, for latitude by altitudes of Polaris. 
The greater part of the country was done on sheets enlarged from the 
published maps of the Ordnance Survey of Sinai, on which the outlines 
of the main wadis were traced and the triangulation points used by the 
Ordnance Survey officers were transferred. The lower part of the 
Peninsula was surveyed on blank sheets. In the southern part of the 
district, work was very difficult on account of the boulder-strewn nature 
of the wadis, which prevented the use of camels in going up nearer 
the hills, and of the impossibility of crossing out of one wadi into 
another, thus enttiiling a loss of time in descending one valley to 
reach the next. In the middle of winter, too, the weather was often a 
hindrance on account of min and snowstorms, the |X)ints often being 
hidden by clouds. In the spring on the coast-[)lain sandstorms and 
winds were of frequent occurrence, the former often caushig the stoppage 
of work for a day, while the wind was often too strong to allow of 
the plane-table being set up on a hill-top, the compass being so affected 
that it would not settle. No trouble was experienced from magnetic 
rocks, as it was always possible to set the plane-table from the triangula- 
tion points. 
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This Report is divided into two ports, the first including a topogra- 
phical description of the countr}' traversed, a chapter on the Meteorology 
observed, and another on Natural History Notes. The second part is 
devoted to the geological structure of the country, including chapters on 
the tectonics of the district, economic products, and weathering agents. 

We are indebted to Herr Guyotof Helwan, for plates I to V and VII 
illustrating this memoir. Plates VI and VIII were taken by the writer. 



T. B, 
Cairo, 1905. 



Note. — The transfer of Mr. Barron to the Sudan has somewhat delayed the 
publication of this report. His lamented death at Port Sudan in 
February last prevented it beinjo: finally revised by him so that it is now 
issued subject only to som ) minor changes which were deemed 
advisable. 

H. G. Lyons, 
Director GeneraL 
Cairo, August 1906. 



TOPOGRAPHY AND GEOLOGY OF WESTERN SINAI 



PART I. 



In this report it is proposed to deal with the subject under the 
following divisions: 

1. The plains such as £1 Qa, £1 Markha and Debbet el Ramli. 

2. The sedimentary area : — 

(a) Limestone plateau and parallel ridges. 

(&) Low beach plateau to the north of Wadi Gharandel. 

(e) Sandstone plateau. 

3. The main mountain mass:— 

(a) Area north of Wadi Hebran. 

(b) Area south of Wadi Hebran. 

4. An account of the meteorology observed. 

5. A short account of the vegetation, etc., as seen during the six months in 

which the party was at work in the Peninsula. 



L— THE PLAIN OF EL QA. 

This plain, which extends from Ras Mohammed on the south to 
within about 6 kilometres south of Wadi Fer&n, is bounded on the 
east by the central hill-range of the peninsula, which is here domi- 
nated by Gebel Um Shomer, on the west by Gebel el Araba and 
Hammam Saidna Musa as far as the village of El Tor, and for the rest 
of the way by the Gulf of Suez. 

The northern part of it is drained by the Wadi el Wadi, which 
receives all the water 'which is not lost in the sands and gravel of the 
plain from Wadis Thaghadi, Thagh6d, El Abura, Geba, Hebrftn and 
Meftr, as well as from the eastern flanks of Gebel el Araba. Although 
most of the water coming down these wadis disappears in the 
sands and gravels which form the eastern edge of the plain, a good 
part of it is eventually thrown out by the limestone which appears 
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on the western side, and forms a perennial stream in El Wadi ; in all 
probability also it is the source of the hot springs at the foot of 
Gebel Hammam Saidna Musa. From the level of Wadi Mear, El Q4 
is a level, gravelly expanse of wind-swept plain, there being practi- 
cally no shelter from the weather, which in summer is uncomfortably 
hot, while in winter the winds sweep across it with relentlesn force, 
making the traveller muffle himself up in his warmest clothes. 

Up this plain, parallel with the range of El Araba, goes the camel 
road from El Tor to Suez, which is the way by which the ^veekly 
camel-post conveys the mails to and from these towns. The telegraph 
line connecting these two places also follows this road pretty closely. 
Near the head of this plain, another jiath joins the main Suez road, 
fonning a second and less frequented route from that town by way 
of Wadi Mokateb and Maghara. 
Sikket Abbes Immediately on leaving the bed of El Wadi where it makes its way 

Pasha. • o J 

seawards close to Gebel el Araba, a well-made carriage raid is seen 
running in a north-easterly direction towards Wadi Hebran, which it 
enters and follows up to its head. This is cjilled by the Jiedawin 
Sikket Abbas Pasha. Since it was made, the torrents of winter have 
carried a good part of it away in many places, especially in Wadi 
Hebran. From the guides it was learnt that this road was made by 
Abbiis Pasha by means of forced labour ; soldiers seized the j^eople and 
compelled them to work by whips ; and in the course of its construc- 
tion, numerous persons died from the barbarous treatment received. 
This road was made from El Tor to Gebel Musa where the Pasha at 
first proposed to build a summer residence, but finding that the hill 
was so steep, and the work of making a carriage road up it so difficult, 
it was abandoned in favour of Gebel Qasr Abbas Pasha or Samr el 
Tinia of the Ordnance Survey, on the top of which the ruins of the 
palace still stand. 

To the south of this road the plain is covered with low mounds of 
fine clay, sand and igneous pebbles, low hills of limestone and gypsum, 
and on the east side mounds of lx)ulders of gi'anite and other igneous 
rocks. To the south of El Tor it lx?conies a waste of rippled sand 
mixed with boulders, which, as Ras Mohanmied is neiu'ed, becomes 
dotted with outlying patches of igneous hills. On the sesi-coast a strip 
of salt-beiiring clay of varying width persists from the southern jK>int 
to the neighbourhood of Gebcle. Before reaching this village this 
salty soil was dotted over with mounds of sandy clay, each covered 
with a gi'owth of tamarisk bushes, or a spiny bush yielding a red berry 
of a pleasant acid flavour called '* Ghargad." 
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In width this plain varies from 3 or 4 kilometres above the neck of 
Ras Mohammed to 36 at its broadest part to the south of El Tor, 
while between Grebel el Araba and the central hill mass, it is 26 kilo- 
metres opposite Wadi Hebr&n. 

At the foot of Gebel Hammam Saidna Musa there is a large grove 
of date palms, as well as numerous gardens belonging to the monks 
of the Greek church at El Tor, and from the fruit they brew various 
kinds of liquors. Between these gardens and the town there is 
another expanse of sandy ground dotted with mounds bearing "ghargad" 
bushes. 

The town of El Tor stands at the head of the bay of that name on ei Tor 
a small mound of raised beach, and is surrounded on the landward 
side by a strip of salty clay which m winter is practically a marsh. 
It is mainly composed of Arab houses, besides which there is a 
Greek church and monastery, a post and telegraph office and two 
consular agencies for Russia and Germany ; other countries used to be 
represented but have now withdrawn. There is no regular service of 
steamers from Suez except during the pilgrim season, the town being 
only occasionally visited by the coast-guard cruiser, or a small sailing- 
boat which had been engaged to bring down grain and other necessaries 
for the inhabitants. 

A little over two kilometres to the south of the town of El Tor Qnim. 
stood the native village of Qrum in its grove of palm trees. Buildings 
connected with the Quarantine service have now been built on this 
spot. 

About 4 kilometres further south from Qrum stands the fishing oebgie. 
village of Geb61e amongst a few palm trees. It consists only of a few 
straggling houses of the poorest description, and the people seem to be 
in great poverty. 

Plain of Sfin Sidri and El Markka. 

This plain, which extends from latitude 28° 48' N. to near latitude 
29° along the coast of the Gulf of Suez, is from 20 to 21 kilometres 
long, and varies from 2*5 to 7 kilometres in width. It is bounded on 
its south-east side by the limestone hills of Gebel Nisis&t, on the east 
by the gravel and gypsum plateau and the limestone hill of Gebel 
Hadftd, the low hills round the mouth of Wadi Baba, and the high 
gneiss hill-range of Gebel Samra, and on the north by the limestone 
plateau of G^bel Markhd.. Along the foot of the hills on its eastern 
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side, mounds of igneous and limestone gravel occur mixed with sand, 
which, as Grebel HadM is approached, give place to blown sand 
banked up against the lee o£ this hill, in many cases reaching to its 
summit, thus offering an easy means of descent from an otherwise 
impracticable precipice. The surface of this plain slopes gently towards 
the sea, being covered in the neighbourhood of Wadi Baba with 
numerous boulders of gneiss, granite and other igneous rocks. Oppo- 
site the mouth of the above-mentioned wadi, a sort of delta seems to 
have formed of the debris brought down by the torrents, which has 
caused a bifurcation of the bed, one arm going in a westerly direction 
to the sea, while the other flows north-west and joins the other drain- 
ages from the hills on the north-east of the plain, entering the sea near 
its northern boundary. Across this plain several good camel-tracks 
are met with, the first, and perhaps the most used, being that which 
runs almost due south towards Wadi Fer&n and thence to El Tor ; the 
second crosses it diagonally to the mouth of Wadi Baba, up which it 
passes, and thence over Naqb Budra to Maghara, Wadi Mokateb, etc. 
From both these roads branch-tracks run off to El Markhd,, a pool 
of water occurring at the foot of Gebel Markhd.. The water is 
slightly brackish but drinkable, and seemed to be able to water a 
fairly large number of camels. Close by it is a young palm tree round 
which seems to be a favourite camping ground of the Bedawin who 
travel this way. Another well occurs in the gneiss hills to the east 
about one kilometre up a small wadi. It is not perennial, and yields 
water only after rain ; it is called Bir Dhaf&ri. 

This plain, except for a few stunted seyal trees scattered over its 
surface, is a very barren place, and offers little food for any animal 
except after the winter rains. From it a good view is obtained of the 
hills through which Wadis Baba and Shell&l make their way to the 
plain. These hills, with the small caps of dark red sandstone on their 
summits, present a very varied contrast of colour. In the foreground is 
the yellowish, sand-covered plain ; while forming the foothills of the 
main range are the limestone ridges, behind which come dark-red granite, 
the dark-grey gneiss, and the red sandstone capping all. Further to 
the south-east can be seen the fine pink range of which Tatar el Dahami 
forms the highest point. 

Debbet el Ramli. 

This plain, which lies between 600 and 700 metres above sea-level, 
extends from Wadi Siq on the south-east to Wadi Hamr on the 
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north-west, a distance of 52 kilometres, and has a maximum width 
of 6 to 7 kilometres. It is bounded on the north-east side by the El Ti 
escarpment ; on the south-east by Wadi Siq ; on the south and the 
south-west by the sandstone bordering Wadi Suwiq and the plateau 
througli whicli Wadi Baba cuts its way, and on the west by Wadi 
Hamr. 

It is dniined by the Wadi Siq on the esisteni side, and by the Wadis 
Garf and Beda on the opposite side, the water finding its way through 
Wiuli Baba to the sea. 

Strictly spesiking, this is not a plain in the proj)er sense of the word, 
but rather an open piece of country resulting from the attrition of 
the sandstone rocks, small hills of which, capped by basalt or some 
hanl bed, still stand up in the midst of the debris of the adjacent 
rocks. Against these knolls, huge banks of sand have been piled up, 
and gradually tail off into the general level of the plain. This, then, is 
the origin of this })lain, viz., the wearing down of the sjindstcme at the 
foot of the El Ti scarp, and the removal of it by the wind and piling 
of it up in another })lace. Especially is this the case on the south 
and south-west sides, where the sandstone beds disappear in the general 
slope of the plateau under these mounds of sand. The slope of the 
plain, following that of the sandstone beds, is towards the cliff of El 
Ti, and its lowest point is the wide basin-like bed of Wadi Garf, which 
runs along the foot of this escarpment for about 16 kilometres, and 
then bends south-west into Wadi Baba. 

On its eastern half it consists at the surface of firm, well-packed 
gravel and sand, containing numerous pebbles of quartz of various 
colours, and affords excellent ground for walking u}X)n. But the 
western half is quite different, consisting either of soft loose sand which 
is extremely tiring to walk upon, or of bare rock surfaces. 

The eastern half of this plain, after the winter rains, affords a fair 
amount of green food to the numerous flocks of sheep and goats 
belonging to the Bedawin in this part of the country, in the form of 
one of the trefoil family (Trli/onella stdlatd)^ which was seen growing 
abundantly on the firm sand of dunes. The other half, except in 
the beds of the wadis where various shrubs and plants abound, is 
absolutely barren. 

Across this plain runs the northern road from Suez to the Convent 
at Gebel Musa, passing up Wadi Sheqer and across the plateau of Elwi 
el Agramia, through the pass of El Watia in Wadi el Sheikh, and on 
to its end in Wadi el D6r. 
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2.— THE SEDIMENTARY AREAS. 

Standing on a commanding point like the northern end of Grebel 
Serb&l, the contrast between the plains and sedimentary areas, as distin- 
guished from that of the main mountain area, is very clearly seen. 
While the plains on the one hand have few features to relieve their 
monotony, the sedimentary area rises in a series of ridges and rounded 
hills, which present numerous problems of geological interest. In 
this district, as in practically every other, the topographical features 
owe their origin to its geological structure. For instance, in the 
coast ranges of El Araba and Qabeliat, the parallel ridges which 
compose them are the direct outcome of their geology ; the wadi which 
drains them is due to the erosion of the soft Nubian sandstone ; while 
the low parallel scarps between it and the main cliff of Gebel Araba 
proper, are produced by t]i3 wearing away of the softer marls which 
alternate wdth limestone beds, the whole having been tilted by earth 
movements. 

To this latter cause is due the absence of any of the plateau-features 
which usually characterise sedimentary areas in this part of the globe, the 
beds liaving been so dislocated by faults as to have lost their usual 
horizontal stratification.* On the other hand, the main mountain mass 
presents bold, rugged peaks towering one above the other in massive 
grandeur, their sides seamed by steep- walled, narrow gorges down which 
roll the torrents produced by the heavy thunder-storms so frequent in 
this district, roaring and leaping over numerous aiscades of polished 
rock, and carrying trees, boulders, and everything before them. 

(a) Limestone Plateau and Parallel Ridges. 



Oebel 
Hammain 
Saidna Muea. 



Coast ramjes of El Araba^ Qaheliat^ etc. — Commencing from the 
south at Grebel Hannnam Saidna Musa, this hill presents a steep scarp 
facing El Tor, gradually lowering until it runs to earth in El Wadi. 
On its seaward side it presents a steep cliff which is almost unsailable, 
from which it slopes gently, by a series of small ste[)S, eastward to the 
plain of El Qa. Along its south-west side remains of Christian 
chapels and hermits' cells were seen excavated in the rocks. At the 
Hot Springs, foot of the scarp facing El Tor several hot springs issue from the hill, 
and are led into the gardens owned by the monks for ])urpose8 of 



* These reauurka do not include the plateau of El Ti, as that wua not explored. 
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irrigation. There are, however, the remains of ancient baths, some of 
which are still used by the Arabs during their visits there. These 
springs are believed by tlie Bedawin to have remarkable heahng powers, 
and are used bv them for various skin diseases, as well as for various 
rheumatic aihnents. 

This hill is sejmrated from another — Gebel Abu Suwcra — by the 
wadi of that name. Its character is similar to the last, and it is capjxjd 
by a coral limestone which gives it a rough, rugged top. This hill is 
bounded on the north by the Wadi el Araba, and is connected by a 
ridge with Gebel Na(|us. 

Wadi Abu Suwera takes its origin about the middle of this range, 
and descends very rapidly through a narrow gorge in the sandstone, 
often of wonderful wildness, to the sea. A camel imth passes over 
the ridge, at first follow^ing the wadi, but later on, owing to the latter 
descending over small precijnces, has to adopt a zigztig course down 
the hillside. 

At the jx)int where this wadi emerges on the scji-coast is a small 
palm grove, in w^hich a spring of water occurs only a few yards from 
the sea shore. The water from it was said to have strong ajxjrient 
qualities. 

From the plain of El (^ft the road into Wadi el Araba goes up a 
small drainage called Wadi el Araba el Sogheira, and crossing the 
ridges known as Batn el Araba, descends a steep sand slo|3e in a pass 
near Geljel Naqus. 

The sand on this slope has been re{X)rted by various travellers to Musical Sand. 
give out a booming sound like that of a distant bell, but when crossed 
by the writer, either owing to unfavourable physical conditions, or to 
its having teen disturbed shortly before, this phenomenon was not 
observed. That it does cx?cur is undoubted, and in Part I. of the 
Ordnance Survey of the Peninsula of Sinai, pp. 131 - 134, a detailed 
account of experiments and observations made on this sand-slope 
is given. 

From the point where this pass enters Wadi el Araba proper, the 
true parallel character of the ranges becomes established. From the 
place where this wadi enters the sea a mngo of igneous rocks com- 
mences, at first low and narrow, but gradually becoming higher and 
wider. The chief rock in this range was a reddish granite, on the 
landward side of which lav red sandstone. 

The total length of the i-ange is between 39 and 40 kilometres. At 
its southern end it is called Gebel Ghub, but the name for the whole 
range is Gebel el Araba. 



— 20 — 

About 26 kilometres further north this range is breached by Wadi 
el Araba. In order to avoid confusion it is here necessary to explain 
that the two outlets to this wadi are in all probability due to a dip- 
fault, which at this ]X)int has apparently broken the line of drainage 
in two, and by the lateral shift, as well as the throwing down of the 
beds, has diverted the water through the opening in the coast range. 
This seems the only explanation, as the course of the southern part of 
the wadi, being jmrallel with the strike of the beds, was the easiest pos- 
sible, and unless some powerful agent opened a way through the igneous 
ridge, the water would never attempt it while it had this much easier 
course open to it. 

Between these two o[>enings, but nearer the northern one, is Gebel 
Abu Hoswa, one of the highest points of the range, being 692 metres 
above the sea. Its eastern flank, as well as a large part of the range, 
is covered by blown sand, which in some cases has reached the top 
of the ridge. 

At its southern end it drops right into the sea, there being not even 
the width of a path along the shore. As it is followed north, how^ever, 
a small strip of beach is gradually interposed l>etween it and the sea, 
and l)etween the northern branch of the wadi and the end of the range 
there is a good road on the sea-coast. 

Its highest and best-marked peak is called Gebel Abu Darlm, which 
is used as a landmark by navigators on this coast. It stands up from 
the rest of the hill- mass as a sharp, jagged peak, and is seen from 
the landward side for a good distance as well. 

At the northern end of the range where it gives on the wide plain 
at the mouth of Wadi Ferdn, the granite hill is almost buried in blown 
sand. The seaward side of this ridge is very steep and abrupt, while 
towards the land it presents a gradual slope. 
Batn el Araba. The part of the coast-range known by this name is the series of low 
parallel ridges which lie between the igneous hills and the limestone 
ridge bordermg the plain of El Q3i. They gradually decrease in height 
as they approach the latter. 
Limestone This extends from the point where the road through the pass at 

"^*^* Gebel Nacjus enters the range up to the point where Wadi Qabeliat 

breaches it, a distiince of about 40 kilometres. On its western side 
it presents a sheer, unscalable escarpment, w^hile to the eastward it 
8loi)e8 at a gentle angle until it loses itself in the ])lain of El Q&. Its 
continuation is known by the name of Qabeliat. 

The whole of this range, except the ciistern sloi)e of the limestone 
ridge of El Araba, is drained by the Wadi el Araba, which passes out 
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at three points into the sea. The first opening is at the southern end 
of the igneous range ; the second at the middle where it is broken by 
the lateral shift of the rocks ; while the third is at the northern extre- 
mity of the coast-range. The middle branch of this wadi is the most 
important, as it receives drainage from north and south, as well as the 
water collected by Wadi Qabeliat which drains the country to the 
north-east. 

This hill forms the head of the ran«]^es which have been classed Oebei Qabeiiat 

(Mountain 

under the term Gebel el Araba. It forms a round, flat-top})ed mass fronting the 
])resenting a steep scarp to the sea, with a low subsidiary plateau at its 
foot, and slo])ing gently down on its eastern side towards the plain of El 
Qti. It is mainly composed of limestone, but patches of gypsum occur 
on its eastern flank, and the foot-hills on its seaward side are largely of 
sandstone. In the small wadis which cut this low plateau, large dunes 
of blown sand occur, making climbing very difficult, although once the 
slope is mastered, they make what would be otherwise dangerous or 
impossible descents easy. 

Stretching away from the foot of the low plateau towards the sea 
is a [)lain much cut up by water channels and covered by boulders 
of igneous and other rocks brought down by the Wadi Feran. 

Sedlmeyitary area east of El Qd^ etc. 

Starting from the south, the first patch met with is that of Gebel Qebei Safanat. 
Safariat, a mass of highly tilted and dislocated strata opposite the mouth 
of Wadi Hebran. Topographically it is not of much importance, 
although of great interest geologically. 

Passing northwards across the plain towards the main plateau, the Oebei As&r. 
first ])art reached is Gebel Asfar, so called from its yellowish colour. 
It stands in the angle formed by the sedimentary plateau where it abuts 
on the granite foot-hills of Gebel Serb&l. This hill presents a sheer 
cliff of 200 metres or so on its south and east sides where it overlooks 
the junction of Wadi Gelm (the valley of pools) with that of Wadi 
Kaq(|a, the latter separating the igneous from the sedimentary rocks. Wadi Raqqa. 
At its mouth it is a series of smooth water- worn precipices at the foot 
of which are fairly large pools of water. From its mouth it is unscalable, 
but it can be descended with care. This narrow gorge presents 
some very rugged scenery while it lasts ; but a little distance from the 
mouth the wadi suddenly opens out into a wide, sandy bed with open 
country between it and Serb&l. Above the gorge, according to the 
information supplied by the Bedawin, the name of the wadi becomes 
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Willi Abfira. 



Wadi Abii 
(}urdi. 



changed to that of Geba. Into it flows Wadi Um Lahm which heads 
in Gebel Um Lahm. 

Wadi Geba is a fine broad valley abounding in plants of various 
kinds, on which numerous camels and goats browse, it being reached 
by a path across the low hills from Wadi Abfira. Several well -grown 
8e3'al trees were also seen in this wadi.* 

Passing in a north-westerly direction up the plain, the next wadi 
met with is that of Abilra (the place of crossing), so-called because the 
Bedawin say there is a path from this wadi across Serbal to Ferftn. 
This wadi rises in Gebel Tigellia, and passing through the riclge of 
limestone which forms the eastern boundary of the plateau, winds through 
the low hills in a broad open course, until it enters the plain of El Q&. 

Not far from its mouth is a well of good water with a few palm- 
trees round it, and some ruined houses near by. Numerous seyal trees 
also occur in this valley. 

(Juite close to this wadi is that of Abu Gurdi. It is only a short valley 

heading a little distance up in the plateau. Its right Imnk is formed 

by a steep esairpment of red sandstone and marl, the left bank being 

mainly limestone and marl. 

WadiThiighdd. This is oiily a short valley which heads in the small j)latejiu to the 

west of the previous wadi. Here occur a few palms, and water whicli 
is slightly salt. 

About a kilometre north of the hist wadi occurs that of Tha":hadi 
— so called on account of the bad dates produced by the [)alm8 here 
which when eaten give a feeling of throttling (Thaghad). It enters 
El Qa about 18 kilometres below Wadi Feran. At its mouth, which 
is narrow, is a grove of ])alm-trees with sov^eral wells of slightly 
brackish but drinkable water. These are much frequented by the 
Bedawin on their way to and from Suez, and form one of the main 
places where their qirab (water-skins) are refilled. The wadi is 
entirely blocked by these trees, which extend for about 750 metres. 
Higher up it widens out, and later on divides into two which go 
north and east respectively, the former, being the longer, ends in the 
limestone hills, while the latter heads in the ridge close by. The 
sides of the wadi are niiule uj) of red sandstone for part of its course, 
this rock l>eing broken up into curious and fantastic knolls, peaks, and 
ridges which are very picturescpie. 



Wadi 
Thaghadi. 



• Then) jHvins to have lMt*ii a c^uifusion of iiaiiie« in tho wjkUs mentioned; the lower jiart of 
the wiidi onfcht undoubti'dly to be cjiUlmI (irbji. and th«i up|MT p:irt Utui«ia (the valley with 
cultivated pides). 
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A foot-path is said to go up the eastern branch of this wadi and 
across the plateau to the west side of Serbfl,!. 

From this wadi until Wadi Fer&n is reached there were no valley of 
importance. The following are their names: Wadi Abiad which 
comes from behind Gel>el el Abiad, a steeply tilted hill of limestone ; 
Wadi Abu Qallam, and Wadi Abu Themftm, which come out of the 
low plateau of Cretiiceous marls; and finally, Wadi Khadahid runs 
down from Gebel Khadahid into Wadi FerAn. 

The i)lateau liere is made up of alternate ridge and valley, or anticline The Plateau, 
and syncline. These ridges extend up to Wadi Thaghadi, and are cut 
off by what seems to be a small roll of the beds, the upper limestone 
being removed and leaving a low plateau of marls sloping towards El 
Qa. These are bounded on this side by Gebel Abiad and Khad&hid, 
w hich are more or less rectangular masses of limestone standing up out 
of the plain and dominating all the surrounding ridges. 

Out in the plain, forming the head of El QS,, are a few low hills of Oebei Ekmi. 
conglomerate and limestone, the chief of which is Gebel Ekmi, and these 
sIoj)e gently to Wadi Ferfi.n. 

The southern side of Wadi Fer&n is formed by a mass of limestone south side of 
sloping t<3wards El Qfi, and ending on its eiist side in a vertical escarpment 
along the foot of which runs the Wadi Asl heading in Gebel Asfa. This 
j)lateau in outline is rectangular in shape, and ends in a spur where it 
connects with Gebel el Rigma. The main hill-mass is called Gebel 
el Asl, while the spur bears the name of El Asfa. This mass of 
limestone forms the northern boundary of the low -lying tract of marls 
previously mentioned, a wadi which heads in Gebel el Asfa and joins 
Wadi Khad&hid separating the two. 

Between this limestone plateau and the next ridge there is a lower 
strip of marls, which ends up in a point at Gebel el Rigma on the 
south, but runs round the base of the ridge on the side of Wadi Feran. 
This ridge is steeply inclined to the west, and presents a steep escarp- 
ment to the east, being connected by a series of isolated knolls 
with the main plateau to the north-east which lies jigainst the igneous 
hills. On the side of Wadi Fer^n it is continued by foot-hills of marl 
down the boundary of the gneisses opposite Wadi Nisrin. 

Turning to the north side of Fer&n the scenery is very similar to North side of 
that on its southern side. There are the same foot-hills of marl, above 
which rises the steep scarp of the limestone, forming a rectangular oebei Mokateb 
mass allied Gel)el Mokateb which slopes west and north-west, and even- 
tually running off in a northerly direction. The ridge of marls ends 
in Gebel Abu Alaqa, and establishes a watershed between Wadi Sidri 
and Wadi Feran. 
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Qebel Abu 
Alaqa. 



Plateau hetioeen Gehel Mokateh and Gebel Withr. — This plateau is 
bounded on the north by Wadi S6h Sidri and on the south by Wadi 
Fer&n. It consists o£ a mass of pinkish white limestones, having Gebel 
Abu Alaqa on its north-east corner, and draining by small wadis into 
the previously-mentioned main drainage lines. The main drainages 
falling into Wadi Feriin are the Wadi KhrSsa, which collects the water 
from Gebel Mokateb, Abu Alaqa, and the northern part of the low 
plateau ; and Wadi Withr, which receives the water from Gebel 
Withr and the southern edge of this limestone mass. On the S^h 
Sidri side there are several short valleys, among which are Wadis 
Khr&ca, Morr and Withr. 

This is a hill rising with precipitous sides from Wadi Seh Sidri. At 
its base on this side it consists of granite ; but on its eastern side it 
starts with foot-hills of red sandstone, presenting vertical scarps difficult 
of access; above these are the steep-sided marls; while, capping all, and 
accessible only at certain places, are beds of flint conglomerate. Having 
reached the summit, an excellent view of the surrounding country- 
is obtained. This hill is one of the trigonometriad stations of the 
Ordnance Survey, and stands a little over 240 metres above sea-level. 
Towards the west it drops down steeply to the low limestone plateau. 
Parsing across this plateau it was found that a good deal of blown 
sand has been laid down hi the depressions, apparently largely derived 
from the limestone itself. Going westward a lower plateau of gypsum 
is crossed, allied Gebel Morr, and about 3 or 4 kilometres further Avest 
Wadi Withr is reached, the scarp of this gypseous mass forming its 
eastern side. This plateau of gypsum and limestone is continued on 
the north side of Seh Sidri for some little distance, the former cominsf 
to an end on the edge of El Markha. The total extent of this limestone 
plateau is 19.5 by 9.5 kilometres, while that of the gypsum is 13.5 by 
3 kilometres. 
WRdi Withr. Tliis wadi drains both to the north and south. From the Seh Sidri 

side it is difficult going on account of the amount of sand in its bed, 
and towards its watershed it has to \ye abandoned for the plateau 
on account of the small precipices in its course. The j>art draining 
southwards is much more open, beginning in a small plain which 
gradually narrows to a few metres wide as it descends towards Fer&n, 
again opening out after it has made its way through the gypsum into 
the gravel area on the side of th(^ above-mentioned wadi. This wadi 
receives all the drainage from (iebel Withr, and along it is the camel 
track followed by the j)ost-ru!uier between Suez and El Tor. 
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This is a longitudinal ridge running from the mouth of S6h Sidri to Oebei withr. 
that of Feran for a distance of 19 kilometres and having an average 
width of 2.5 kilometres. At its northern end it presents a sheer scarp 
on its western side facing the Gulf of Suez, but towards Wadi Fer&n a 
series of low foot-hills run out from it ending in Gebel Khadid el Dhib 
(the trench of the wolf). Towards Wadi Withr it falls with a slope of 
about 10". At its northern end it is divided into two bv Wadi Nisis&t, 
the western limb being named Gebel Nisisfit. 

The telegraph line from El Tor via El Qa to Suez follows the 
narrow strip of beach from Wadi Ferftn to El Markhfi. plain, and 
than across the latter to the mouth of Wadi Tayiba, where it leaves 
the coast. 

From the mouth of Seh Sidri to that of Wadi Baba there is little of Oebei Hadfld. 
any topographical interest. The low marly and gypseous plateau runs 
up until it reaches Gebel Hadfid, a limestone hill (probably so called 
beaiuse there are a few veins of tachylyte in it) which presents a bold 
escarpment to the west, against which blown sand is banked up almost 
to its summit. The continuation of this hill forms the eastern boundary 
of El Markhfi. at this point ; while to the east, lying in a hollow in the 
limestone, are some clays, marls and conglomerates with a sharp ridge 
of limestone dividing them from Wadi Shell&l. 

The plateau of El Markhd. — This plateau forms a part of the great 
mass of limestone which extends up to and beyond Wadi Tayiba, and 
varies from 9 to 16 kilometres in width. It consists of a mass of 
limestone which has been let down by a fault against the crystalline 
rocks of the centre of the peninsula. Opposite El Markha, near the 
"Ein" (well) of that name, there is a depression caused by a secon- 
dary fracture. Passing round the sea coast, which here is almost 
covered at high tide, a bold escarpment of flmty limestone is present 
at Gebel Nokhel near the mouth of the wadi of that name. This wadi oebei Nokhei. 
drains practically the whole of this side of the plateau. Going north- 
ward the road leads over a series of rocky ledges across the headland 
of Ras Abu Zenima, so-called from a saint of that name who was 
buried there. From this point the road runs along a low, gravelly 
beach, called El Markhia, to the mouth of Wadi Tayiba. 

From the place where the limestone approaches the shore, a dyke is 
seen crossing the plateau in an east of south direction, and running 
out to sea. This is seen after crossing the terraced limestones near 
Abu Zenima, where the limestone gives place to the marls, and the 
country becomes lower. 
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As the mouth of Wadi Tayiba is approached a conspicuous black 
ridge standing steeply tilted towards the sea attract-s attention on 
account of its unusual appearance. This is an interbedded lava in the 
newer deposits of the sea-coast. 

Wadi Tayiha. — The entrance to this wadi is very grand, the contrast 
between the dark bed of lava with the reddish conglomerate and white 
limestone being very striking. This sheet of lava forms as it were 
the gate posts of the entranc^e to the valley. At this point the wadi is 
only 45 metres wide, and is bounded on either side by vertical cliffs of 
Cretaceous limestone. About a kilometre from the mouth a few palm 
trees are seen, a sure sign of water. The road is excellent, being 
smooth and firm under foot, and where gravel is absent the l)ed of the 
wadi is made of a smooth floor of limestone. As the vallev is ascended 
it gradually widens a^ the cliffs on either side become lower, until it 
is about 180 metres in width. A little over 2 kilometres from the 
mouth, and while the wadi is still narrow, a small grove of stunted 
palm trees and tarfa bushes ' is met with, near which are several 
pools of brackish water, unfit for drinking ])urposes, except in extre- 
mity, but useful for washing. On the right and towering above the 
wadi is a reddish hill with a prominent bhick band in it, which on 
being climbed proved to l)e part of the same conglomerate with inter- 
bedded lava that was found at the mouth of the vallev. This was seen 
to extend about 2.5 kilometres eastward, and was connected with the 
dyke mentioned as present in (rebel Xokhel. 

From this hill it was seen that the marls were disappearing to the 
north-east under a ridge of limestone, which gradually fell away to valley 
level in the neighl)ourhood of a prominent hill called SarbAt el (iremel. 

From the springs, palms and tarfa bushes the road runs up the 
wadi for 3 or 4 kilometres between gradually lowering hills until it 
comes tx) the mouth of Wadi Shebeka where Wadi Tayil)a proper 
ends. At this point it splits up into three branchc^s ; the most 
northerly is Wadi Shebeka (so called because of the labyrinth of wadis 
of which it is made up) ; the middle member, Wadi Madat el Melh, 
which loses itself in the low Ihnestone hills to the north-west, is onlv 
practicable for lightly laden camels ; and the last and most easterly, 
Wadi Hamr (so called from its red colour), which is the main drainage 
line, is also the road followed by travellers going to (icbel Musa by 
the northern or central routes. 
Wadi Shebeka. This wadi is only about 3.5 kilometres long, and drains the country 
between Wadi Etlial and Tayiha. The Suez road turns uj) this wadi, 
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the telegraph line likewise following the same course, and after crossing 
some low country descends into Wadi Ethal. 

Leaving the mouth of Shebeka and passing up Wadi Hamr (here a Wadi Hamr. 
fine open valley with retem, shia, sakran and other plants), the road 
runs east between low limestone cliffs 10 to 15 metres high. The floor 
of the valley is smooth, and makes excellent going. About 3 kilometres 
from its mouth, it is crossed by the dyke previously mentioned, 
which at its point of contact with the limestone has blackened it by the 
development of hydrocarbons. On the sides of the wadi, masses of 
boulders and gravel occur, on which patches of the plant called Hamad 
or Hamatha {Rumex vesicarhis) by the Bedawin grow in great luxu- 
riance. This is a succulent plant with reddish hollow stem and heart- 
shaped leaves, much sought after by the camels, w^hich eat it readily. 
It is also eaten by the Bedawin. 

About 5 kilometres from its mouth, Wadi Hamr receives its main Wadi ibn 
tributary, Wadi Ibn Sakkar, from the left. This valley, which gets its 
name from an old legend concerning some man who became insane and 
lived here on the plant Sakran, is 12 to 13 kilometres long, heads in the 
sandstone plateau at the foot of El Ti, and receives part of the drainage 
of Sarbftt el Gemel. Opposite its mouth Wadi Nokhl enters from the 
riglit, a small and unimportant feeder. 

At this point the sides of the wadi begin to disappear, and its bed 
widens out to over a kilometre in breadth, this continuing up to Sarbut 
el Gemel. Speaking correctly, there is no proper boundary, as the 
country is practically a plain at this point, with a few knolls of limestone 
or detritus scattered over it. 

This is a bold ridffe of limestone and flint coni^^lomerate risinof Sarbat ei 
3()() metres above the valley, and resting against the sandstone, which 
forms the country between it and the plateau of El Ti. It has been let 
down by the main line of fault, which has thrown down the whole of the 
])lateau to the south against the older crystalline rocks. 

After passing this ridge the valley enters the sandstone country, and 
contracts to alx)ut 100 metres in width, being bounded by low cliffs on 
either side. In this area the sandstone presents the scoriaceous appear- 
ance so well known in other districts, but the most remarkable pheno- 
menon is the well-rounded appearance of the hills, due to wind and 
sand action. So well-rounded are they, that at a distance they might 
i>e mistaken for granite knolls, so closely in shape and colour do they 
reseini)le the latter. About one kilometre below Wadi Qarftra, Sinaitic 
inscriptions w^ere seen on the rocks. 

Seven kilometres from SarbAt el Gemel the mouth of Wadi QarAra Wadi QarOra. 
is reached, and here the road bifurcates, the central path to Gebel Musa 
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following this valley, while the northern route goes up Wadi Hamr to 
where it heads in Debbet el liamli, and thence across this plain. The 
course of these paths will be descrilx?d in detail later on. 

At this point Wadi Hamr was left, and a rugged path followed over 
several passes and very bad ground indeed, a road, that until one 
knows the capabilities of the camels of Sinai, would have been the last 
to be attempted. This road is as a matter of fact only used for riding 
camels, but thanks to the good and careful management of the drivers, 
all the camels, heavily laden with baggage though they were, reached 
Ras Ethill in safety. 

Near the head of Wadi Ethal the line of division between El Ti and 
the low plateau to the west becomes oblitemted, the two being connected 
by a line of flat-topi^ed hills bearing the names of Gebel MadsAs and Abu 
Dfemat. These consist of Cretaceous marls with sandstone at their 
base, against which the limestone has been let down by the same line 
of fault a« that met with at SarbAt el Gemel. 

For alx)ut 4 kilometres from its head this valley is impracticable for 
camels, on account of the lx)ulder8 and small ])reci pices in its bed, so 
the way runs up over the flank of Abu Demat, over bjds of crystalline 
limestone rendered slippery and dangerous by sand-action. 

At the point where the camel path struck the wadi there were a 
few well-gn)wn palm-trees, and one or two fine seyals, as well as good 
water. 

On either side of the valley the gn^und slo})es down from (lebel el Ti 
towards the west, (irebel Abu Demat ends in an escjirpment facing 
west, while the continuation of Madsus runs to valley-level op|>osite 
Wadi Hidla, a tributary of Wadi Qada. Al)ove this dei)ression rises 
the steep escarpment of (iebel Krer, a narrow limestone ridge cut off by 
a fault from the main mass ; it is a reduplication of the main hill-range 
of that name. 

Further to the west, })etween Ethfd and Wadi Uset, the country is 
broken up by masses of gritty limestones, but its general character is 
that of an open, easily-traversed district, the wadi being lx>unded by 
low mounds, and rarely, if ever, having any distinct walls until near 
the Suez road, which crosses it al)out 5 kilomc^tres from its mouth. At 
this point occurs a salt marsh with trickling streams of very brackish 
water, near which were a tv.w stunted palms and tart'a bushes. The 
water is evidently thrown out from l)eneath the marls wliich occupy 
this hollow, by the hard limestone forming its floor. In winter a 
considerable quantity of wat^T must occur here, judging from the 
quantity of salty mud lying around. 
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Below this the wadi beghis to contract, and a little over a kilometre Wadi EthAi 
farther down receives a small affluent, Wadi Kret, which dr.iins the ilSir the coast, 
eastern slope of Gebel Uset. Beyond this junction it narrows rapidly 
and becomes a winding ravine 40 to 80 metres wide. About 2 kilo- 
metres further down, it narrows still more to a deep, wild gorge, 
cutting through the flank of Gebel Uset. It is altogether impassable 
for camels, and very difficult for foot passengers ; in many cases it 
is only 10 metres wide, and bounded by almost sheer cliffs of limestone 
of great height. 

Returning to the Suez road where it crosses the wide, shallow Hj^d between 
syncline which lies between the Hammam Farftn-Uset range and Gebel and Wadi Us^t 
Krer, it is seen to skirt the east side of the salt marsh above-mentioned, 
and keeping along the bare, dry plain bears in a north-westerly 
direction towards Wadi Uset. On the east it is bounded by a low 
ridge and mounds of marly beds, while its western side is formed by 
a low subsidiary escarpment of gritty limestone of a dirty brown, earthy 
colour capphig the white limestones of Gebel Uset. About 4 kilometres 
north of Wadi Ethftl, the water-parting between it and Us^t is reached; 
and al)out half a kilometre further on, is a shallow water-course which 
collects the drainage from the country on either side and carries it 
down into Wadi UsSt, 7.5 kilometres north of Eth&l. 

Wadi Uset. — At the point where the road strikes this wadi there 
are one or two stunted palm trees as well as shrubs of gharqad, 
tarfa and retem, while just to the east of the road is a single palm, at 
the foot of which are some brackish springs, seldom used because 
of their proximity to the better supply in Wadi Gharandel. At 
this point the valley is broad and deep, descending through the 
maze of low hills from Gebel Krer in which it takes its origin. Between 
it and Wadi Gharandel there lies a large mass of marls, etc., covered 
by a cap of gypsum. 

Below the Suez road this wadi suddenly narrows as it enters the 
limestone ridge of Gebel Hamm&m FarAn, cutting its way through the 
flanks of that hill by a picturesque gorge to the sea. This gorge, which 
is 3 kilometres long, winds its way between cliffs 20 to 30 metres high, 
the crest of Hamm&m Farun towering above it to the south. It is 20 
to 30 metres wide, and its bed for a large part of the way is made of 
solid rock, water- worn and polished, and difficult to walk upon. At Wadi Difficult 
different points, too, the wadi takes a sudden drop over a hard ledge of gmaii 
rock, these various obstacles rendering it impassable to laden camels; p'^^p*^*** 
while it is very difficult for heggin (riding-camels). About a kilometre 
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from its mouth the wadi leaves the limestone, and opens out between 
low hills of marl and conglomerate, after which it debouches on the 
coast-plain and makes its way to the sea. 

Having described these two wadis, the coast-range of Hanrim&m 
FarAn and Usct comes next in order. This range extends from a point 
2.5 kilometres south of Wadi Ethal to the edge of Wadi Us^t, a 
distance of 12 or 13 kilometres. On its west side, towards the Gulf 
of Suez, it forms a sheer precipice up to the vicinity of the hot 
springs of Hammam Farftn, the sea washing its foot, and not even the 
breadth of a path being left uncovered. It is thus imj)ossible to 
observe this range from the west except from tlui sea. To the east 
the ridge falls away gradually, dipping about 10° in that direction, 
but gradually becoming less steep on the flanks of Hammam Farftn. 
On the southern half of the ridge, Gebel Uset stands up in a well- 
defined, round, pointed peak, which is seen for a good distance in the 
country round about. It was used by the Ordnance Survey as a 
triangulation station on that account. In climbing it, the part at the 
top is very difficult, owing to the hard flinty limestone beds of which 
it is comix)sed forming almost vertical ledges, on which footing was 
rendered very insecure by the quantity of angular gravel covering them. 
On its south side the hill falls away in a series of vertical cliffs towards 
Wadi Ethai. 

The northern end of the alx^ve-mentioned range is generally known 
as Gebel Hamm&m Farfin, but the Jiedawin guides informed us that 
the whole range was really called Uset. It forms a bold limestone bluff 
479 metres high, facing the north-west and was used as a latitude and 
azimuth station by the Ordnance Survey. Here there occur several 
Hot Springs, hot Springs which gush out at the f(X)t of the clitf or even out of the 
sand itself. When approaching tliese springs from the north, a sickly 
smell of petroleum is discernable over a kilometre off, which rises from 
the water. The temperature of the water, according to the determina- 
tion of the Ordnance Survey, is 1(50^ Fahrenheit, or Zl'^C. The 
following is an analysis of the water taken from the Ordnance Survey^ 
Report : 



Qebel 

Hamm&m 

Fardn. 



Chloride of sodium 

Sulphate of lime 

Sulphate of magnesia . . . . 



(>.7i>0 
20.0G5 

100.000 



Specific gravity at GO" F. 1007.3, water being 1000. 
Amount of sohd matter in the gallon, lill grains. 
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Near these springs is a cave iii the rock in which the temperature is Hot Cave, 
considerably over 100** F.; it is undoubtedly connected by a side fissure 
with that up which the water rises, and owes its temperature to the 
water. Outside the entrance the rock is covered with dried blood, and 
the Bedawiu informed the writer that those who visited the springs for 
tlie purpose of using them as a cure for rheumatism, etc., brought a 
goat or sheep and sacrificed it to the spirit of the cave, as a propitiatory 
offering. These springs are called Hamm&m Far6n MalAn (the Bath Legend of the 
of Pharaoh the accursed) from a Bedawin legend which connects this '^"°*^*' 
place with the spot where the Egyptian host with Pharaoh at its head 
was overthrown and drowned while in pursuit of the Israelites. The 
hot springs are said to rise up the fissure which was made by the pass- 
age of Pharaoh to the nether regions. 

Returning to the ridge, it may be stated that it is part of a large 
anticline which has been broken in the middle by the line of fault 
which gave rise to the depression of the Gulf of Suez. The hot 
springs in all probability are produced by the sea- water rising up some 
of the collateral fissures produced by the line of fracture. 

Leaving the hot springs of Hamm&m FarAn MalAn, a walk of 7 or Wadi 
8 kilometres up the flat sea-beach, (here a flat sandy, and in places ™" ^ ' 
loamy expanse between 1 and 2 kilometres wide), brings one to the 
mouth of Wadi Gharandel. Here it is only 30 or 40 metres wide, and 
is bounded by steeply inclined cliffs of a gritty limestone. At the 
time it was visited, a good stream of slightly brackish water was flowing 
out of the wadi, and losinff itself in the sand and gravel of the coast- Running 

. . Water Reeds 

plain. Further up, the valley widened and became practically one sheet Trees, etc. 
of water, and recourse had to be had to a path running along the 
rocks forming the side, which a little higher up became impassable, 
and the party was driven back into the wadi once more. Its bed 
was one mass of bulrushes, reeds, and tarfa bushes which rustled in 
the wind. 

As the Suez road was neared, the water gradually began to disap- 
pear, and groves of tarfa bushes, gardens, and palm-trees occupied 
the wadi. Signs were not wanting, however, to show that in winter 
even this part of the wadi was under water. At the point where the 
water disappeared from the surface of the wadi, it is joined by an 
affluent from the east, which drains the low country between it and 
Wadi Uset. 

All the way up to the point where the Suez road crosses it, the 
valley is one mass of tarfa and gharqad trees, amongst which one has 
to pick one's way. Near the road occur the wells which are dug in 
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the bed of the wadi. These were rej)orted to yield excellent water, but 
experience did not Ixiar this out. At the time of the visit, in the middle 
of March, the water had a full, ji^oaty smell, and an unpleasant ta^^te. 
The Bedawin stated, however, that it was always so in sprin*^ and sum- 
mer when the water was scarce, hut that in winter, durin«i^ the rainy 
season, it was (juite sweet and jj^ck^I. The sides of the valley from its 
mouth to tliis s|K)t were comjK)sed of a ji^rcenish marly, or gypseous 
clay, which on tlie north side was capixjd by a bed of gypsum, but on 
the south had a coverinpj of (*onglomenite and lx)ul(ier8. Near the 
wells the wadi is about 500 metres broad, and is bounded by low cliffs 
20 to 30 metres high. Round the wells arc scvenil palms, and these 
continue, together witli tlie tarfa and ghanjad bushes, for over 2 kilo- 
metres up the wa<li, the Suez road leaving it alxnit this |)oint. 

Gebei Hiwhern. Passing up the wadi from the place where the Suez road leaves the 
valley, there are no very well-defined sides to the water-way until 
Gel)el Hoshem is reached. This is a ridge of gypseous marls andgj'[>suin 
capped by hard cond and l)each limestone on the north side of the 
vallev, and difficult to climb on account of the vertical cliffs of the mark 
and the crinnbling nature of the gypsum. From its summit a good 
view was obUiined of the surrounding country. To the west, in the 
depression up which the Suez road })asses, could be seen the green 

EiiqieiFAi. area known as E)iqi el Ffd (the Hean field) — so-called beaiuse the 

Bedawin cultivate this area — which receives its water from the sur- 
roundhig hills and retiiins it in a bjisin. Nwn* the cultivated area were 
a few young ]>alm-trees. On the south of the wadi rises the gypseous 
ridice of Gebel Gushia From which descends an alHuent — AVadiGushia — 
entering Gharandel oj)posite GcIr*! Hoshera. To the east can be seen 
the plateau of Gebel Abiad and Hiala running back into the main table 
land of Gebel el Ti. 

Returning to the wadi itself, from Hoshera it presents fairly good 
going, except for a ftiw places where sand and gravel had accumulated. 
Along its coiu'se clumps of retem bushes occupied the centre, forming 
Httle islands round which the "sels" (torrents) of winter had to pass, 
and against which they laid their burden of sand and boulders. Higher 
up gharqad bushes occuj)ied tlie ground more or less to the exclusion 
of the retem. 

w^adi Abu From Hoshera wistward, the wadi undcr":<M'^^ a change of name and 

is now known as Wadi Abu (^ada. About r).5 kilometres beyond the 
mouth of Wadi Gushia, it receives from the north, Wadi Silfa (so- 
called bec*siuse of its wide i)lain-like chanicter), and alK)ut 1 kilometre 
farther on Wadi Um Retema enters from the south, both of them 
being short, insignificant watercourses. 
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About 8 kilometres higher up a more important affluent, Wadi el Wadi ei aMwI 
Abiad, heading in the plateau of that name, enters from the north, the 
main valley bending round sharply to the east past Grebel el Abiad. 
This is a tableland breaking up into ridges and isolated peaks near 
Wadi Abu Qada, but assuming the chanicters of a plateau further north, 
with a slope to the north-west. It receives its name because of its 
dazzling whiteness, being composed of a white limestone, capped in 
places by a brown conglomerate. To the wadi it presents steep, vertical 
sides, up which it is difficult and in many cases impossible to climb. 

Beyond these hills where the country opens out somewhat, after 
passing the end of the ridge of Gebel Krer which extends from Eth&l 
to this point, two affluents enter, one on either side, viz: Wadi Nasb 
from the north, and Wadi Hi&la from the south. Up the latter there is 
a footpath leading to Wadi Ethal. 

About 4 kilometres higher up, Wadi Um Silfa enters from the north, 
and the main drainage-line opens out into a wide, ojen wadi, which 
just at this ]X)int, changes its name to Wadi WAta. This latter valley 
was not followed up further, but makes its way in a south-easterly 
direction through the El Ti plateau. 

Leaving the main wadi at Um Silfa, a very bad road over ridges and 
rugged gullies was followed parallel with Gebel el Abiad and El Ti 
until the bed of Wadi Baqa (named from Baqa, a bundle of herbs, 
probably because of the number of plants around and in it) was reached. 
This may be regarded as the beginning of 

{b) The beach plateau, etc., between Gharandel and Suez. 

At the point where the southern branch of Wadi Baqa leaves the El Ti Wadi Baiia. 
plateau, the connection between Gebel el Abiad and El Ti ceases, and a 
plain commences which extends from 29 to 30 kilometres along the foot 
of the El Ti plateau, being 14 kilometres at its widest from the foot 
of this table-land to Gebel Kahali (the hill of Kohl). It is covered with 
downwash in many places, but wherever this has been ren^oved it shows 
a white chalky floor. 

The main Wadi Baqa comes down from El Ti, and is said by the 
Bedawin to head in that plateau three days' journey inland. There is 
good water up this valley. After leaving the plateau, it crosses the plain 
and receives its southern branch near the foot of Gebel el Abiad; 
between this point and Gebel San&fa, a small isolated limestone hill, it 
receives Wadi Um Ren, and El Abiad from the former plateau, and 
Wadi Um Adam from Gebel Um Adam, a continuation of the Abiad 
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plateau. This whole plateau slopes northwards and loses itself under 
the downwash of the plain. 

Just at the end of the Um Adam plateau this wadi is joined by 
Wadis Melbeand Silfa, and a little further down, Wadi Darba, from the 
hill of that name, and the combined dniinages make up Wadi Wardftn 
(the valley which leads to the spring). In Wadi Melbe there i« a well 
between 1 and 2 kilometres from its junction with Baqa. 

As was previously stated, it is jmrt of the same mass as Gebel el 
Abiad, and ends in a steep esairpment overlooking Wadi Silfa (the 
branch running north into Wardan); while it gradually l)end8 round 
and falls away in a gentle slope towards the heads of the southern 
draining bmnches of Silfa and El Abiad. 

This is a valley with a soft sandy or loamy In^ttom which, near its 

junction with Baqa, (where it receives plenty of water from the hills on 

either side) is cultivated by the Bedawin. This wadi heads in a fairly 

wide plain, with mounds of gypseous marl in it, and receives the water 

WadiAmara. from Gcbcl Um Adam on the east, and Zieti on the west. Wadi 

Amara also heads here, and passing through the ridge of Hoshera, 
makes its way across the open country past Gebol Amara to the sea. 
From this point also, a road strikes south-west to En Hawjlra, which 
is on the plain between Wadi Amara and Ghamndel, and about 11 kilo- 
metres from either. 

From Wadi Silfa a path runs over the pass in the gypsum ridge 
which is a continuation of Hoshera, into the plain through which Wadi 
Amara passes, and is known as Sikkat Amara. The country at this 
point is a mass of gypsum ind gypseous marl covered in places by a 
cap of dark coral or bciich limestone, while nearer the sea Wadi Am4ra 
meanders among low mounds of simd and pebbles all the way to 
the coast. 

Following the Suez road northwards, the way led across a low 
undulating plain dotted at first with a few low hills, and having a low 
plateau on the east, which, as Wadi Wardan is apj)roiiched, gradually 
merges into the alx)ve-mentioned plain, sloping south and sendinor its 
drainage mostlv into Amara. 
Wadi Wardan. Coming north across the plain whic}! drains into Amara, there is a 
gentle rise in the ground over some mounds of gravel mixed witJi 
calcareous and gypseous matter, and then a sudden descent into the 
wide bed of Wadi Wardan. On the south side it is bounded by steep 
low cliffs of gypsum capped by a conglomerate, while the opposite 
banks seem to be mainly c()mi)osed of a gypseous conglomerate. At 
the point where the wadi was entered it was from 500 to 600 metres 
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broad, its bed being strewn with boulders, and cut up by numerous 
small watercourses which meander eastward amongst the bushes o£ 
tarfa, etc., which, together with bowwal and sakran, occupy the low 
mounds between them. After the last few days spent on the arid plain 
in the vicinity of Amara, this sudden appearance of verdure was very 
welcome to the eyes. 

()j)})osite the place where the wadi was entered (a little above Wadi Mas el 
the Suez road), it receives from the north Wadi Mas el Dhabba 
(? haunts of the hyena) which drains the low, mound -covered plain 
on that side. 

Passing up Wardan, two small valleys were passed, (?) Um Demara, Oebei Hai4fi. 
and Sia, which drained the plain to the north. After passing the last 
wadi the hill of (xebel Hal&fi was reached. It consists of alternating 
beds of gyj)sum and gypseous marl, much cut up by narrow, deep- 
sided water-courses, which rendered climbing extremely difficult on 
account of the rotten crumbly character of these rocks. Forming the 
top was a hard, crystalline coral rock similar to that on Gebel Zieti 
and Hoshera. This hill, together with those just mentioned, forms a 
ridge of gypseous hills capped by beach limestones, extending from 
the head of Wadi Gharandel to the foot of Gebel Raha, a distance of 
84 kilometres. After leaving this hill the road led across a dull, unin- 
teresting plain covered with mounds of loose gravel and white powdery 
calcareous or gypseous matter, in the direction of Wadi Tayiba. 

At the beginning of Gebel Raha (the flat-topped hill) the escarp- oebei Raha. 
ment of El Ti ends, becoming fused with the plateau bearing the first 
name. This is essentially a later plateau which has been evidently 
laid on against that of El Ti and slopes gently westward, ending in a 
series of tongue-like extensions into the coast-plain, which has undoubt- 
edly been produced by the denudation of its beds. It consists of a 
series of sandstones, sandy clays, and some limestone, through which 
several small valleys have cut narrow steep-sided beds which offer an 
effectual barrier to the traverse of an otherwise easy table-land. On 
the wav north several small wadis were crossed near their exit on to 
the plain. These, beginning from the south, are Wadi Abu Hashia, 
which drains the north side of Gebel el Alhala (a small outlier of the 
main plateau), Wadi Um Taset, Wadi Ibn el Fili, to the north of 
which comes Wadi Sadr. This wadi heaxls in Gebel Sadr or Taset wadi Sadr. 
Sadr, well inland in Geliel el Ti, the former being the watershed 
between a feeder of Wadi el Arish, and the valley which bears its 
name. The "sel " of the wadi seems to be narrow and bounded by 
the high white limestone cliffs of Gebel el Raha, and after it leaves the 
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high limestone plateau, cuts its way through the secondary table-land 
to the plain. Up this wadi the Bedawin say there is good water, and 
a road leads up it past Taset Sadr to Nakhl. 

Beyond the low plateau of Raha rises the characteristic three-peaked 
hill of Gebel Bisher, a white limestone mass rising out of El Ti plateau, 
and a well-known landmark to travellers by land and sea. 
WadiKahaii. Befofc Wadi el Ahadha was reiiched the bed of Wadi Kahali (the 
wadi of the kohl-seller) was crossed. This wadi heads in Gebel 
el Raha. 

Wadi el Ahadha. — This wadi, which is so named because horses 
can be brought thus far from Suez (from " hadhwa, " the ])oint of a 
horse's hoof), changes its name higher up its course, to that of Abu 
Kit&fa. It takes its origin in Gebel Raha, and after leaving the 
limestone plateau, cuts its way through another low tableland of marls, 
etc., down to the plain. On its north side and quite close to it is another 
— Wadi Naqa Gramila — whicli receives the water from the low plateau 
of that name. 

Gebel el Raha. — To the east, the line of view is bounded bv the 
level plateau-like mass of Gebel el Raha which rises up from behind 
the low plateau forming its foot-hills. This range extends from Wadi 
Sadr up to a point to the north-east of Suez where it suddenly bends 
back and becomes lost to view. 

Leaving Wadi el Ahadha and going in the direction of the coast, a 

bare, desolate plain dotted with low mounds and ridges is crossed, 

through which water-courses, marked by bowwal, rimth, sakran, etc., 

WadiDehfisa. make their way to the sea. Following the Suez road, the Wadi 

Dehesa is crossed, so-called because of the mounds of sand in it. From 
this wadi northwards the road consisted of a score or so of parallel 
tracks where the ground was open, dwindling down to two or three 
where it passed through a narrow cut in a gravel ridge. All the way 
to Ayun Musa it was an alternation of wide, shallow water-ways sepa- 
rated by low ridges capped by a hard gravel conglomerate, through 
the gaps in which could be seen the palm trees, etc., which grow round 
the wells. 

Ayun Mu^a. — Just before these wells are reached the ridges dis- 
appear, and the road enters a plain which is covered with shell-sand and 
fragments of various things met with on a beach. To the east of the 
wells is a low bank of oysters embedded in a mass of loosely cemented 
grit, while round about the springs the same sort of rock persists. 
The wells are in fact on a " raised beach area." Thev are situated in 
an indentation in the low plateau which lies around it and practically 
shuts it off from view from the south. 
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These sprirgs are situated on a slight rise which falls sharply on The WeiiB. 
its seaward side. It consists cf what appears to be gritty material of 
the beach deposits evidently cemented together by lime deposited 
from the water. This rise is about three kilometres from the sea-coast 
and about fifteen from Suez. There are about a dozen springs of 
various kinds rising up through the rock, some of which are enclosed 
by a roughly -built wall, while others rise in natural basins evidently of 
their own formation, resembling a miniature cone and crater, some of 
which are full of rushes, while others have a clean basin. Some of the 
springs are utilised for irrigating the large gardens which have been 
planted, in which vegetables and fruit arc grown for sale in Suez. 
Besides these springs there are a few water-holes which are only used 
for watering the camels, or washing purposes. Numerous palms and 
tarfa trees grow luxuriantly in the damp soil on the north side of the 
springs, forming a very efficient shelter from the wind and sun. Close 
to the gardens are one or two Arab houses occupied by the gardeners, 
and there is a more or less well-preserved Levantine house which is 
built in the form cf a cafe or locanda owned by a Greek, who in com- 
pany with some of his compatriots, live here and carry on a trade with 
the Bedawin who work the turquoise mines of Maghara, blasting- 
powder and other necessaries being given in exchange for the rough 
stones, which are taken to Alexandria and Cairo. 

From the wells to the bank of the Suez Canal there are the remains 
of a carriage road said to have been made by Ablms Pasha, across the 
boulder-strewn plain w hich extends down to the sea. This is bounded 
on the east by a low plateau of clays or marls capi)ed by a bed of hard 
conglomerate, from which many of the boulders on the plain have 
been derived. Before reaching the Canal, this plateau bends sharply 
round in a north-easterly direction, thus giving origin to the plain 
which lies to the east of the Canal. 

To the east of the springs of Ayun Musa, this plateau is cut by 
Wadi Ayun Musa which comes down from the limestone plateau. 

About 4 kilometres to the north-west of the wells are situated the 
Quarantine buildings of Ayun Musa, to which the passengers and 
crews of any ships having plague, cholera, or any infectious disease, are 
sent for varying periods before they are allowed to enter the Suez Canal. 

(c) The Sandstone Plateau. 

Having described the ground covered by the younger sedimentary 
formations in detail, it now remains to give an account of the country 
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covered by the sandstones and limestones of the Nubian series. While 
in the area just described the general character of the country was 
that of a plain bounded by ridges of uncoloured beach deposits or 
gypsum, or a low plateau of monotonous sameness without any fea- 
tures of interest to relieve it, with no trees and scarcely any verdure 
to refresh the tired eyes of the traveller, as a contrast the district to be 
described compares very favourably. The many and varied tints of 
the rocks, ranging from deep red and rich brown through yellow to 
pure white, furnish a never-ending and ever-varying kaleidoscope of 
colour effects, especially in the early morning at sunrise, and in the 
evening at sunset. It is at the latter time that the richest effects are 
noticeable, when the slanting rays of the westing sun, falling on the 
pink granite peaks, the jagged edges of the dark, gneissone ridges, and 
the dark -red rounded masses of sandstone, produce a gorgeous blending 
of colours shading from delicate rose tints to dark purple, which once 
seen can never be forgotten. Nor is this all there is to be seen ; the 
wadis which drain this area j^resent some very fine, steep-sided gorges 
of great beauty, along the bed of which numerous palms, seyal, tarfa, 
and rctem tree-^ flourish luxuriantly, offering very welcome shade from 
the rays of the noon-day sun ; while the floor of the water-courses in 
the spring months, immediately after the winter rains, is in many 
places a veritable garden of flowers, and in their higher reaches, 
near the Debbet el Kamli, beds of lilies clothe the ground in a garment 
of bluish-white and pink, spangled with their long gladiate leaves. 

This plateuu may be said to extend from Wadi Feran, in latitude 
28° 48' N., to the head of Wadi Hamr at latitude 29^ 10' N., thence 
running down to the west of the Debbet el Ramli to Wadi Siq and 
Gebel Dhalal. From Wadi FerS,n to Wadi Shellal it is bounded on the 
east by high granite hills, and on the west by the Cretaceous ridge, 
Gebel Mokat^b, Gebel Abu Alaqa, Wadi Budra, Gebel Markha, and SarbAt 
el Gemel, on the south by Wadi Shellal, and on the north by Debbet 
el Ramli and Gebel el Ti. 

At this point, it is not pro|K)sed to describe any of the wadis excej)t 
those actually draining the area, those outside or only on the borders 
will be dealt with in the chapter on the igneous ranges. 
Wadi Mokateb. Commencing then from the southern boundary on Wadi Feran the 

first wadi to l>e noticed is Mokateb (the written wadi so called from the 
number of inscriptions found there). Leaving the above-mentioned 
valley, the road winds up through a rough boulder-strewn water-course 
draining south, and broken by low ledges of sandstone over which 
laden camels scramble with difficulty. After a walk of 3*5 kilometres 
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or thereabouts, the watershed is crossed and the true Wadi Mokateb 
is entered, which is a broad valley running down to the north between 
low walls of red sandstone, on which are carved the numerous 
inscriptions which give it its name. At its head it is practically 
an oj^en plain with isolated mounds of sandstone; but later on these 
close up and form walls from 6 to 12 metres high, rising to 20 or 
30 metres near its mouth. Near its origin it receives the Wadi 
Kateb from the south-west, and various other small feeders from the 
hills on either side on its way down to join Wadi Sidri. (For an 
account of the inscriptions see supplement to Part I, Ordnance 
Survey of the Peninsula of Sinai). In the bed of the wadi a few 
seyal trees are growing, and rimth is the main plant of the herbaceous 
varietv. 

At the point where it enters Wadi Sidri, the latter expands into a 
wide, shallow water-course — Seh Sidri — in which are many seyal trees. 
From thence the wadi bends westward and running in a broad course 
between the terraced sandstone hills on either side, passes out through 
a steep-walled gorge at Abu Alaqa to the sea. The country around 
the Wadi Mokateb is practically a basin of low sandstone hills sloping 
down to Sell Sidri, and overlooked by the commanding hill of Gebel 
Merzeqa on the east, and Abu Alarja on the west ; it has been faulted 
down to the west, as has the whole area up to Wadi Shellal. 

Wadi Q^/?rt.— About 7 kilometres down from the entrance of the 
Wadi Mokateb, Wadi Sidri receives from the north-east, Wadi Qena, 
which at its mouth is about 100 metres wide, and is enclosed by 
nearly vertical cliffs of soft i^andstone between 70 and 90 metres high. 
About 1 kilometre from its mouth it receives the small feeder Wadi 
Qenaia in which occur the workings for turquoise in Gebel Maghara. 
The larger — Wadi Qena — bears north-east and immediately opens out 
into a wide, sandy j)lain containing many granite lx)ulders and nume- 
rous well -grown seyal trees, the expanse ending against the granite 
range about 4 kilometres distant. In this range the wadi takes its 
origin, issuing from it by a narrow gorge. 

Near the foot of the granite range is a well containing a perennial 
supply of good water, and said by the Bedawin to have been dug by 
Major Macdonald who worked the turquoise mines for some years. 
About half a kilometre above the entrance of Wadi Qenaia are the ruins 
of Major Macdonald's house, with the remains of what may have been 
a garden close by. 
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Wadi Qenaia. — This wadi runs for about 1 kilometre between 
steep-sided cliffs, then suddenly narrowing into a small gully breaks 
up into two, one branch — the shorter — bends north-west and after 
crossing a piece of low country ends in a precipice in a hill on the west ; 
the other main branch holds a northerly course among low cliffs for 4 
kilometres and ends at the foot of the granite range. 

(rebel Maghara. — This is a more or less rectangular hill capi>ed by 
a basalt flow. In it occur the workings for the turquoise. The 
following are the names of some of the working.s in this and the 
neighbouring hills. 

1. Zafarana: This occurs in the small triangle of sandstone between 
Wadis Sidri and Qena, and faces the former. 

2. Hagaga: This is the most southerly one in Wadi Qenaia; of 
these there are four at present worked ; the first is worked only on the 
face of the rock ; the second has a short gallery which ends in a deep 
well-like shaft, as does also the third ; while the fourth has a large 
working 12 to 15 metres high from which a short gallery has been 
commenced. 

3. Yahudia, is said to yield the best stones and is worked along a 
short gallery. 

4. El Rodd, is worked on the face of the cliff. Besides these there 
were two evidently ancient Egyptian workings which for superstitious 
reasons the Bedawin avoided. 

These workings occur in the cliff from 40 to 60 metres above the 
valley, and are found over a distance of 200 to 300 metres. 

Facing this is a small, flat-topped, conical hill lying in the angle 
between Qenaia and Qena on the top of which are the ruined houses 
of the miners and their guards. (For further description of this place 
with the hieroglyphics found there, see Ordnance Survey, Peninsula 
of Sinai, Part I, pages 167-180). 

Leaving Wadi Qena, and following that of Sidri, the road winds 
between vertical sandstone cliffs for about a kilometre, when suddenly 
a boss of granite appears on the left, rising up into sheer precipices 
and pinnacles, and lending grandeur to the scene. This has evidently 
acted as an obstruction to the water, as it runs parallel to its length 
and has made its way round the end of it, bending sharply bacic to it« 
original direction and holding on its way past the mouth of Wadi Budra 
to the sea. 
Sheikh*8 OpiX)site the mouth of Wadi Qena in Wadi Sidri, there is a sheikh's 

tomb at which the Bedawin pay their devotions. 
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Turning to the right out of Sidri, Wadi Budra is entered about 3 Wadi Budm. 
kilometres below Maghara. This is a fairly wide valley which rises 
rapidly to the north, and soon divides into a number of branches which 
lose themselves among the steeply-inclined ridges of sandstone. On 
the west it is bounded by the steeply-tilted Cretaceous marls, and on 
the east by the edge of the sandstone plateau. The bed of the wadi 
is clothed with bushes of rimth and shia, while seyal trees occur here 
and there. After the wadi breaks up near its head, the path wanders 
about amongst low hills of vari-coloured sandstone and shale, ranging 
from yellow, red, purple, to blue, until after alx)ut 3 kilometres it 
reaches the pass known as the Kaqb Budra. This is a sudden drop Naqb Budra. 
into the basin of Wadi Shellftl, and is negociated by a winding path 
which crosses and recrosses the side of the pass ; here and there the 
path is strengthened by a loose wall; while at other places the camels 
have to slip and sprawl over rounded knobs of sandstone. 

On the left is Gebel Naqb Budra which presents a piece of fantastic Q«^i Naqb 
sculpturing in the sandstone which forms its base, above which succeed 
successive terraces of limestone and marl to its summit, from which 
a fine view of the surrounding country is obtained. Looking eastward 
the sandstone is seen to consist of a massive plateau cut up by narrow, 
steep-sided wadis, and having patches of basalt dotted about on the 
higher summits. Towards Wadi Shell&l it slopes down quickly and has 
undoubtedly been let down by a fault against the granite on the north 
of the valley. After descending the Naqb Budra, the road leaves the 
wadi of that name, and crossing the heads of one or two small water- 
courses descends rapidly towards Wadi Shellftl. The ground passed over 
consists of sandy shales and sandstones of many colours, and is covered 
with a ferruginous slag-like gravel derived from the sandstones of the 
plateau. The road on entering the Wadi Shellal runs for about 2 
kilometres in a direction west of north until it reaches Wadi Baba, from 
whence it turns west into Seh Baba and El Markhft. 

Leaving the road at the junction of the two above-mentioned valleys Wadi sheiwii. 
it is now necessary to give a short account of Wadi Shellal as far as it 
is known. 

From its junction with Baba, as stated above, its "scl" lies along a 
west-of -north line, having a width of 100 metres or so, and a fairly 
smooth bed covered with soft sand which makes heavy going. On 
the east, it is bounded by hills of dark green gneiss capped by red 
sandstone and brown limestone, which show a terraced appearance due 
to step-faults ; while its western side is formed of steeply-tilted beds of 
Cretaceous marls and Nubian sandstone. At the point where the 
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camel path to Naqb Budra leaves it, it takes a sharp bend eastwards 
and 2 kilometres higher up receives Wadi Budra, and half a kilometre 
further on Wadi Abu Aqila from the south. Up to this point both 
sides are formed of the red sandstone and limestone of Carboniferous 
age, which between the entrance of these two wadis form a cataract 
about 6 metres high, owing to the hmestone crossing its bed. (It is 
probably from this that the wadi receives its name "Shellal" meaning 
cataract.) Passage to the upper part of this wadi is obtained by a 
rough camelroad winding up its north side. Above the cataract the 
valley opens out into a wide l)ed in which the Bedawin encamp in the 
early spring with their flocks, water being reported higher up at a 
place marked by a few palms. Above the cataract the wadi was not 
explored ; but from the surrounding hills it was seen to enter the granite 
and gneiss hills by a narrow gorge, and its head was not very far 
above that point. 

inscriptionB. Qn the saudstouc and limestone immediately below the cataract 

several Sinaitic inscriptions were noticed. 

Wadi Baba. Returning to the mouth of Shellfi,l it is now necessary to go up the 

Wadi Baba in order to see the country from the best stand-point. 
At its mouth this valley is about 200 metres wide owing to its junction 
with the Wadi Samra, and also to the sudden arrest and replace- 
ment of the igneous and metamorphic rocks by limestone and marl 
which weather easily. 

Just by the mouth of Wadi Samra is a small hill of red granite, 
which makes a striking contrast with the dark-green and gray 
gneissose rocks forming the hills at this point with their caps of red 
sandstone. They rise up sharply from the plain, towering peak over 
peak in all their rugged grandeur. Immediately on entering the hills 
the valley assumes a very tortuous course, bending and twisting in a 
most remarkable way through as fine a gorge as any in the peninsula. 
In i)laces the bed of the wadi is no wider than a path, a laden camel 
having very little room to spare on either side ; while again it opens 
out a little only to close in once more. Its floor is strewn with 
huge boulders of granite ; while numerous small ledges occur over 
which the camels have to clamber. On either side the granite hills rise 
in precipitous cliffs of over 300 metres in height, while they tower 
away peak above peak for over 300 metres more. Down the sides 
of these hills, during a rainstorm, pour numerous small tributary 
streams, some of them falling over cataracts 100 metres high. The 
scenery here is of the grandest and most savage description, the hills 
closing in so that the wadi is in perpetual shadow, while into some 
of the sharp bends the sun never penetrates. 
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In nearly every little side valley there are rock-basins containing 
water, but inaccessible, except to men who can climb the slippery, 
polished rocks in the way. Pahns, too, are present here and there 
where the water occurs near the mouth of the tributary wadi. 

For o or 6 kilometres the valley continues its tortuous course, and 
then the hills, which have been gradually becoming lower, open out, 
and little by little the gneiss and granite become covered up by sand- 
stone, and disappear below ground. This is an exceedingly dangerous 
place to be caught in during a rainstorm, as the wadi has an extensive 
collecting ground, and in the confined space of its lower reach the water 
must rise at least 20 metres, judging by the appearance of the rocks 
on either side. 

From the point where the wadi began to open out, running water was Sunning 
met with which occasionally disappeared in the sand Only to reappear etc., in Wadi" 
again at another point. Numerous palms and tarfa trees grow luxu- ^^' 
riantly where this water flows. The character of the water is poor, 
being brackish and undrinkable. For o'o kilometres or thereabouts, 
this water is met with and the palms seem to accompany it, but a 
little above the mouth of Wadi Hamat they disappear. 

About half a kilometre above the entrance of Wadi Ham&t, is that Wadi KhaiUq. 
of Wadi Khalliq, a small wadi draining the low hills to the north. In 
it occur one or two "maghara" or mines, in which manganese and iron Mine«. 
ores occur about a kilometre from the mouth. Opposite its junction 
with Wadi Baba there is an Arab burying ground. 

About 2'5 kilometres higher up the Wadi Baba opens into a wide 
seh, or plain, formed by the junction of four drainages, viz., the two 
branches of Baba from the north-west and north, the latter receiving 
Wadi B^da from the Debbet El Ramli, and Wadi >Jasb and Suwiq, 
From this point, looking westward, the country is seen to be a plateau 
sloping towards the east and north from the high ridge forming the 
boundary of El Markhft and the granite and gneissose range away to 
the south which forms the watershed between the feeders of Wadi 
Sidri and Baba. It is essentially a sandstone country in appearance, 
showing the flat-topj^ed hills separated by the narrow, vertical- sided 
gullies so common in such an area. 

This is one of the most important feeders of Wadi Baba. At its wadi Naab. 
mouth it is a shallow water-course about 100 metres wide, bounded on 
the west by cliffs of sandstone only a few metres high, while on 
the east the same rock rises 60 to 90 metres above the floor. The 
explanation of this is that the country has l^een let down by a fault 
to the west, along line whose the valley has fonned. About 2'5 kilo- 
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Wadi 8uwi(i 
and its 
tributaries. 



metres from its mouth, gneiss appears at the foot of the eastern cliff 
and continues up to its head. Along the bed of the wadi numerous 
well-grown seyal trees occur, which were probably grown in much 
greater numbers by the ancient miners for the supply of the charcoal 
for the smelting of the ore found in the vicinity. 

Alx)ut 5 kilometres from its mouth there are the ruins of a village 
with large heaps of copper slag. Close by are one or two gardens in 
which are a few palm and sidr trees, and two or three springs from 
which the gardens and a little of the surrounding land are irrigated by 
means of shadufs. Near by are several caves or galleries, probably 
made in search of ore though some may have been occupied as 
dwelhngs. 

From the ruined village a path strikes off across the ridge towards 
Serabit el Kh&dim. Several other paths start off from this |)oint to 
the old workings which occur all over the plateau. 

Leaving the mouth of Wadi Nasb, the path leads up Wadi Suwiq 
towards Serabit el Khadim. On the left it receives the small affluent 
Wadi Ikfa which heads on the edge of Debbet el Ramli, and on the 
right, 1.5 kilometres from its mouth, Wadi Lahidn, a long, broad, steep- 
sided water course which heads al)out 7 kilometres to the south. Between 
this and the next important tributary on this side — Wadi Bala — are 
two unimportant feeders, Wadis Zeb^r and Nimla. 

Wadi Bala which enters from the south about 4 kilometres above 
Lahian, is a fine broad valley cut in gneiss with the sandstone capping 
it on either side. Like the latter it has a plentiful growth of seyal 
trees in it. 

From the left entering opposite Wadi Nimla comes the important 
affluent Wadi Habfis which drains a large piece of Debbet el Ramli, its 
continuation being the Wadi Garf. Al)out a kilometre further on Wadi 
WadiMerftq. Mcrfixj enters from the east from its source in the sandstone hills bor- 
dering Debbet el Ramli. This valley is so called because of the broad, 
maulow-like expanse near its mouth. Round it a good deal of blown 
sand has been accumulated and consolidated, and now yields a certain 
amount of pasture for the flocks of the Bedawin who have an encamp- 
ment there. Near here was the home of one of the sub-sheikhs of the 
Towara, Modakhal Suliman. 

Wadi Suwiq ends in a Naqb from which it descends steeply at 
first, flowing primarily in a north-westerly direction and then l>ending 
round to the west. It is bounded by the vertical cliffs of the Car- 
boniferous sandstone, and winds about a good deal on its way to join 
Wadi Baba. 



Wadi Bala. 
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In a small wadi west of Habus there is a deep well dug in its bed 
and properly pitched, which yields a fair supply of bnickish water. The 
name of the wadi is Melha. 

Having ])ut down the camp for a day at the mouth of Wadi Serabit ^,^™V** . 
el Kh&dim, an ascent was made to see the ruined temple which is on 
the top of the plateau. Lesiving the amiels, a path was followed up 
the wadi for a little, and then it began to wind slowly up the hill ledge 
by ledge until the plateau was reached. This temple has been fully 
described in the " Ordnance Survey of Sinai," Chapter VII, pp. 192-3. 
Here there are some old workings for turquoise which are said to be 
exhausted, any stones now found being worthless. 

Climbini^r thehill behind the plateau on which the ruined templestands Gebei ^raWt 
a good view of the surrounduig country was got for tens of kilometres 
round. The hill itself is roughly rectangular in outline with its longer 
axis lying north-west and south-eiist. The sides are very steep and 
difficult of ascent, this being largely due to its having a cap of basiilt 
which, acting as a protective covering, yet allows of the weathering of 
its sides. To this is to be attributed its greater height above its 
immediate neighbours. Falling off in a south-westerly direction is a 
tongue which rmis up to the base of Gebel Tatar el Dahaini, a granite 
mass whose summit is composed of a col of sandstone ; while to the 
south the gneiss country is seen spreading out on either side of Wadi 
Um Agraf. To the east the course of Wadi Siq is seen, as it meanders 
its way down from El Ti, the whole of which escarpment is visible as 
a wall extending from Gebel Dhalal to the head of Wadi Hamr, with 
the plain of El Ramli lying at its foot. To the west, in the immediate 
foreground, stand up the two well-defined peaks of Gebel Um Riglen 
(so called because of their resemblance to two legs) ; while the sloping 
sandstone plateau is seen rising up to the heights of Gebel Baba, and 
sinking to earth to the north beneath the stmd of the Debl>et el Kamli, 
the wadis appearing like open drains at intervals in it. 

From the mouth of Wadi Serabit el Kh&dim the path leads over the Naqb Suwiq. 
Naqb Suwiq, (which is impassable for laden camels, and difficult even 
for heggin) into Wadi Khamila. This latter wadi will be described 
along with Wadi Um Agraf of which it is a tributary. 

There now remains to be described the piece of sandstone lying 
between Wadi Siq and Gebel DhalAl. Between these two places there 
is a difficult path over the rough sandstone ledges which leads to the 
head of Wadi el Akhdar. In this area the combined action of wind 
and sand are well seen. Here also is met with for the first time a pure 
white sandstone which dazzles the eyes, and is worn into most fantastic 
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shapes round the foot of DhallS,!. Looking from the west at this hill 
and its continuation of Gebel el Ti, there is a series of terraces and 
buttrcvsses alternating up to the base of the limestone cliff which are 
wonderful in their variety. The contrast, too, between the white and 
dark-red sandstone is very striking, and the way that the white caps 
the other gives the impression, from a distance, of banks of snow 
resting on a brown floor. The brown variety runs out it an irregular 
manner on to the igneous rock behind, this being due to its unequal 
removal by the weathering agents. 

Much sand has accumulated at the head of Wadi el Akhdar and 
when this place was visited about the end of February it was covered 
in many places by beds of lilies. 



3.— THE MAIN MOUNTAIN MASS. 

Having now finished the whole of the sedimentary area, it only 
remains to describe the large mass of igneous and metamorphic hills 
which extends from a little to the north of Wadi Um Agraf and Wadi 
Sidri to the neck of lias Mohammed. In the introduction it was 
proposed to divide this district into two, viz. (a)^ that north of Wadi 
Hebr&n, Solaf, and Gebel Gharbi, and (/>), the district to the south of 
that line. 

This division will still stand but instead of describing each district 
as a whole it will be taken wadi by w-adi and the country seen on each 
side with the tributaries flowing into it will be described as they are 
passed, while a general summary of the salient features of the district 
will be given at the end. 

a) Country north of Wadi Hkbran. 

Wadi Siq. — Commencing from the north this is the first main drain- 
age of the district. Rising in the plateau of El Ti, it flows west for 
5 kilometres along the foot of that escarpment and for 5 kilometres 
more in a wide course through an open sandstone plain, at this point 
receiving its first affluent, AVadi Sheqer, (so called from its brownish 
clay colour, "sheqra," clay) from the low^ hills on its left bank. 

Wadi Sheqer. — This wadi, where it enters Wadi Siq, is very wide, 
the countrj' being practically a plain. It takes its origin at Naqb 
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Sh^er, a difficult pass which takes the best part of an hour to walk 
over on foot, and for camels considerably longer, it being only practi- 
cable for heggin. Its whole course is in gray granite with outliers of 
sandstone dotted about here and there upon it, its totiil length being 
12 kilometres. About 3.5 kilometres from its mouth it receives from 
the east an important feeder, Wadi Berq, which rises in the sandstone Wadi Berq. 
hills at the foot of Gebel Dhalal. For three kilometres it runs through 
the plain in which Siq is, and then enters the sandstone ; in 2.5 kilo- 
metres more it changes its name to that of Gharbi, a small branch Wadi Gharbi. 
from the north, taking that of Berq, and 4 kilometres further 
on it heads in the foot-hills of the above-named hill. For practically 
the whole of its course it runs more or less parallel with that of Siq. 
Water is plentiful in Sheqer and Gharbi. 

Returning to the mouth of Sheqer and resuming the course of Siq, 
about two kilometres further down the mouth of Wadi Um Bassal is 
passed, a short valley which drains a small open plain into which Wadi 
Enqaib enters. 

The small plain above-mentioned is a curious example of the kind 
of watershed met with in this high plateau ; it differs thus from those 
lower down where the parting is marked by some very abrupt line of 
division in the shape of a rugged ridge or dyke. 

From Wadi Um Bassal there is a path over a low pass into Wadi wadi Entish. 
Entish (named from a plant natesh or latsh which camels eat) which 
enters Siq six kilometres below Um Bassal. This wadi is bounded 
by steep sides of gneiss which shut out all view from the north as by a 
wall ; but the bed makes excellent going, and supports numerous plants 
which yield food for the camels. 

About a kilometre below Entish, Wadi Siq receives an important ;;^radi Monia. 
tributary, Wadi Monia. This wadi transgresses considerably on the 
basin of Wadi el Akhdar ; it rises close to the head of Wadi Esh, and 
drains the east side of the granite mass of which Gebel Hamra is the 
highest point, and the flat- top})ed metamorphic plateau extending from 
it to Wadi Siq. At its origin it takes the name of Wadi Bum, and ;vadi Bum. 
flowing north-east for 5 kilometres until on a level with Naqb Sh^er, 
bends round to the south-west towards Siq, then takes the name of 
Monia, and has a total length of 23 kilometres. 

From this point onward, Wadi Siq has a firm sandy bottom; it has 
the open plain of El Kamli on its right for about 5 kilometres ; after 
which it enters the sandstone plateau with gray granite at its base, 
having almost vertical cliffs on either side, while its left is furrowed by 
narrow, steep-sided gullies which drain the plateau to the south. About 
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10 kilometres from Entish the mouth of Wadi Tayiba is reached ; here 
Wadi Siq bends sharply north about a kilometre and then turns once 
more eastward. Opposite the mouth of Tayiba there is a sudden 
widening of the valley caused by the junction at this point of Wadis 
Sheikh Ahmed and Maraikh, the former being named from a Bedawi 
saint whose tomb is there, while the latter is named from Markh, plural 
Maraikh. Both of these affluents are short, wide wadis, down the 
former of which comes the path from Serabit el Khadim to the Der 
at Gebel Musa, while the latter drains the plain of El Ramli. In 
this small plain a little piece of the loamy sand has been enclosed and 
is cultivated bv the Bedawin. 

Wadi Tayiba. Wadi Tayiba at its mouth is a fairly broad valley with a somewhat 
rocky lx)ttom, covered with a fair amount of vegetation and having 
some very well -grown seyal trees in it. Two and a half kilometres up 
it bifurcates, the branch bearing its name running off to the south 
where it heads near Gebel Tayiba, a distance of 7 kilometres from the 
fork, and near which is the origin of Wadi Nisrin. The other branch, 

Wadi Barraq. Wadi Barnuj or Barq (so called because a Bedawin encampment was 
here destroyed by lightning) bends off to the south-east, and is a fairly 
wide valley, about 80 metres broad, and has a very rough stony 
bottom. Several well -grown seval trees are found here. About three 
kilometres from its mouth the last of the sandstone is seen ; and 
immediately beyond this enters, the tributary, Wadi Ibn Sakkar, up 
which good water is said to be found. From this point, the sides are 
composed of metamorphic rocks in which many dykes and veins are 
seen, and as the head of the wadi isneared the road becomes extremely 
rough and stony, finally ending in a rough path over a small ridge 
until the plateau is gained. Here there were some nawS-mis, (i.e. 
ruins of houses, etc., of the ancient inhabitants). The total length 
of the wadi is 10 kilometres. Up this valley goes the path to 
G^bel Musa. 

Returning to Wadi Siq, at the junction with Wadi Sheikh Ahmed 
and Maraikh, the former widens out into a narrow plain called Seh 
Barq. On the left bank is a high cliff of quartz-felsite, with sheer 
sides facing the wadi, which forms the edge of the plateau of Fersh 
Abu Alaqa from which a good view of the surrounding country 
can be obtained. Looking north, the grciit plain of El Ramli stretches 
away to the bounding wall of El Ti; while to the east and south, 
a flat-topped, sloping plateau is seen rising with a gentle inclination 
from the base of El Ti towards the high ground in the neighbourhood 
of Wadi Feran and Serbal, dotted with a few outliers of sandstone, 
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but beyond these having no salient features to vary the monotony of 
an otherwise featureless tableland, and recalling very vividly to the 
mind the description of a "plain of marine erosion" which this has 
undoubtedly l^een. It is nevertheless divided into areas named after 
the wadi draining them, as for instance Fersh Sidri, Fersh Nisrin, etc. 
To the west and north-west can he seen the jx^aks of the gneiss hills 
overlooking Wadi Mokateb, the granite hill of Gebel Merzeqa, and its 
extension to the Gebel Tatar el Dahami, while sweeping round towards 
Serabit el KhMim is the edge of the sandstone plateau resting on the 
gneiss which forms the whole of the country to the west. Immediately 
below can be seen the small triangular patch which is bounded by Siq, 
Wadi Sheikh Ahmed, and Khamila, the latter of which is next to be 
described. 

This valley, so named because of its sandy bottom, takes its origin Wadi Khamiii 
near Naqb Suwiq, and after flowing south-east for 8.5 kilometres, 
bends sharply round and flow^s to the south-west for other three kilo- 
metres, when it enters Wadi Um Agraf, (the continuation of Siq); 
the latter name is apparently only given to the upper part of the 
main wadi. Khamila, at the ] oint where it changes its course, 
receives another short branch from the south-east from Debebat Sheikh 
Ahmed. 

About four kilometres below the entrance of Khamila the Wadi Um ^^^\ , 

Ura Agraf. 

Agraf itself enters Wadi Siq from the north-east. It heads near the 
base of Gebel Serabit el KhMim, and flows south-east in a steep-sided 
bed in gneiss capped, by sandstone, finally turning to the south-west 
and entering the main valley. From about this point it becomes 
clothed with a carpet of many-coloured flowers in the spring time, its 
sandy and loamy bed being suited to the growth of these plants. 
Seyals grow in abundance, too, and altogether this wadi is one of the 
pleasantest of those traversed. The walking is excellent, good firm 
footing being always to be had, while the rough patches of boulders 
can always be avoided. This character is maintained the whole of the 
way to the entrance to Seh Sidri. 

Below the entrance of Wadi Um Agraf, the main wadi assumes a 
very tortuous course, winding about like a huge snake, and receiving 
only the unimportant affluent of Wadi Biyut (the valley of houses) 
from the gneiss hills on the right, until it reaches the entrance of Wadi 
Sidri. On either side the country has lost its j)lateau-like character; it 
is more broken up and diversified by ridges and peaks, especially on 
the right; but on the left this character only holds in the immediate 
neighbourjuood, its southern boundary being Wadi Um F^h which 
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Wadi Sidri. 



Wadi Neha. 



separates the broken ground of Gebel Um Feh from Fersh Sidri, a part 
of the main plateau described above. 

After winding alx)ut for about 7 or 8 kilometres Wadi Um Agraf 
enters Wadi Sidri which conies from the south-east. The latter is 
a fine broad wadi studded with numerous seyal trees. It rises in 
Fersh Sidri, flows west of north for 3 or 4 kilometres, then bends 
sharply to the west at the point where it receives Um FSh and contin- 
ues this course with but little deviation till it leaves the hills. A 
little further on, it receives the small tributarv Wadi Dama from the 
right. From this point the wadi passes through granite, the culmi- 
nating peak of which is Gebel Marzeqa, a fine commanding height 
overlooking Seh Sidri and Mokateb. 

On its south side enters Wadi Neba, a small drainage in which water 
is said to occur. At its mouth were a few stone huts which the guid'js 
said were used for storing corn when a consignment was received from 
Suez. This the Bedawin were busy doing when the writer passed this 
place. 

Leaving this valley, the next to be described in detail is Wadi Fer&n. 
Starting from the point where the small branch of Mokateb enters it, 

Wadi Feriin. and goiug up the wadi for about 2*5 kilometres, the mouth of Wadi 

Nisrhi (valley of the eagles), the first important feeder from the 

WadiNiarin. north side is reached. This valley takes its rise away up in the 

plateau near the head of Wiuli Tayiba in Gebel Tayiba, and flowing 
west receives the drainage from Fersh Nisrin, after which it sweeps 
round the base of a red granite hill, and passing along amongst the 
low mounds of gray granite which occupy the space between that 
hill and those of gneiss overlooking Wadi Mokateb, passes out 
in a south-westerly direction into Wadi Ferfi.n. At its mouth 
some stone circles occur. From the mouth of Wadi Nisrin, Wadi 
Fer&n goes up in long, open rejiches 300 to 500 metres wide in 
places, the floor being made of clean granite and gneiss gravel w^ell 
packed and easy to walk on, while rimth and shia occupy the sandier 
parts, and well-grown seyal with occasional tarfa trees are studded all 
over its course. 

About three kilometres alx)ve the mouth of Wadi Nisrin the sedimen- 
tary rocks cease, their boiuidary being marked practically by the course 

Wadi Nidfa, of Wadi Nidia (moist valley), which enters here from the south from its 

source in the limestone hills. The contrast between the metamorphic 
rocks and the sandstone which is here laid against them is very striking; 
the former have a dark-green, sombre colour, while the latter has a 
rich, warm brown. From this point the road lies between gneissose 
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nxrks, those especially on the north side rising steeply in sharp, jagged 
ridges which often culminate in a conical-shaped crest, and in many 
cases offer sheer precipices to the daring climber which baffle his lx)ldest 
attempts. On the south side the same character is seen, but on a 
much smaller scale. The hills are here veined and dyked in a wonder- 
ful manner by various kinds of rock, the principal of which are 
dolerite and quartz -felsite. It is higher up, however, beyond the oasis 
that this phenomenon is seen at its best. Tliere the dark-green, gneissose 
ridges are crossed by hundreds of dykes and veins, the red felsite 
predominating, and only separated from each otlier by one metre or less, 
while they cross and interlace in the most wonderful maimer. In other 
places, dolerite and felsite alternate, the warm, dark-brown w^eathering 
of the former contrasting well with the brick-red of the latter. In many 
cases the ridging of the gneissose hills is due to the presence of a hard 
dyke. On the south side of Feriln in some of the small wadis such as 
El Tarr, some beautiful examples of folding are seen in the gneisses, 
the folds being marked by alternate layers of black mica and white 
quartz and felspar. 

About 2 kilometres above the mouth of Wsidi Nidia there enters Wadi 
from the north-east the important tributary of Wadi el Rummana (the 
valley of the pomegranate) which will now^ be described. This is a fine, 
broad valley studded w4th seyal trees, having its bed made up of clean, 
well-packed granite and gneiss gravel which affords good footing. 
About a kilometre from its mouth, there enters from the north the 
Wadi Darqid which heads in a red granite boss, from which a good 
view of the district is obtained. Standing on this hill, looking east, 
the Fersh Nisrin with the wadi is well seen on the north side, a splendid 
bird's-eye view being obtained of its course; while away to the east 
over the ridges of gneissose, gray granite, could be seen the head of Wadi 
Aqr and its junction with Wadi Lebwa; to the south-east rise the 
plateau of Yena, Gebel el Banat and (jebel Goze, the two latter being 
seen for a long distance from every side, and easily recognized by their 
dark-red colour and peculiar rounded summits; and still more to the 
south rise the red peaks of Serbal in all their rugged grandeur, set as 
it were on a base of dark -green gneiss. 

Across the hills at the foot of this ridge, red dykes run in a north- 
easterly direction, and can be seen extending for kilometres aw^ay. 
From this hill it is very difficult to find a way down, all the water-courses 
ending in precipices; while the sides are very treacherous and rotten. 
In the wadis, water occurs here and there in holes at the foot of polished 

water-falls which have to be negociated in a sitting posture; while 

1 
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farther down one has to thread one's way amongst huge boulders, 
thousands of kilos in weight. In the sand amongst these boulders, 
hamad, a succulent plant of the genus Rumex, grows in great abund- 
ance, and is collected by the Bedawin for their camels who eat it with 
every sign of relish. Asphodels also grow in abundance in the wadis. 
About 2*5 kilometres from the mouth of Wadi Darqid, the valley 
bends round to the north-east, receiving a drainage from the vicinity of 
Gebel el Banat, and zigzaging about, receives several small tributaries 
from the north, among the most important of which are Wadi Hall&l 
from Gebel HallS.1, Wadi Gttniis which drains the high ground to the 
north, and Wadi Ekba from Gebel Ekba, a small boss of syenite which 
presents a precipice of over 100 metres in height. Further up about 
3*5 kilometres above the bend to the north, the wadi makes a sigmoid 

Wadi Rahaba. twist and shortly afterwards changes its name to that of Rahaba (the 

expansive valley). All the way up the valley the hills preserve the 
same character, viz, that of a plateau much cut up by dykes, and short, 
steep gullies which run rapidly to the top of the table-land. From the 
sigmoid flexure, the wadi continues with very little deviation in a 
north-of-east direction until it reaches its junction with Wadi Aqr, 
(Akhdar of the Ordnance Survey). Wadi Rahaba keeps its eastward 
course and opens out into a plain near its head, the ground being 
covered with heaps of granite debris, and low mounds of granite. 
From this plain there is a rugged pass through a narrow granite ridge, 
consisting of a series of steps, up which the camels have to clamber 
ver}^ carefully. This pass is impracticable for baggage camels. 

Wadi Aqr. Returning to the Wadi Aqr, its course is for the first three kilometres, 

slightly west of north, after which it bends sharply round almost due 
east, turning again sharply north to its head near that of Wadi Barraq. 
Round its course the country is open and the hills are low, at its head 
being only a few metres high. As it descends rapidly they soon increase 
in height, but there is a sameness about them which amounts to 
monotony. 

Wadi Lebwa. At the head of Wadi Aqr, the country to the south-east, owing to 
the denudation of the red granite, opens out into a sandy plain five 
kilometres wide, clothed with retem, shia, and other desert plants. 
Here again the same phenomenon w^as seen as was noticed in Khamila, 
viz, the flowing of two lateral valleys to meet ejich other. From the 
north-east comes Um Retema draining the low hills in that direction ; 
while Wadi Lebwa receives Wadis Dheneb and Hanek and one or two 
more small tributaries. 

Wadi Lebwa can scarcely be called a wadi as it is merely a drainage 
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line across this plain; it begins near the head of Wadi Barra (which 
runs to El Akhdar), where the watershed is scarcely noticeable. 

Wadi Rahaba and Rummana seems to be a very important valley 
judging by the number of Bedawin encampments seen in it, and the 
number of sheep, goats and camels grazing in it. The valley itself yields 
good fodder; and as there is not much difficulty it getting on to the 
plateau the supply of forage is practically inexhaustible. The water 
supply is good, water being found in nearly every little valley which 
comes down from the plateau ; and the presence of numerous well-grown 
seyal trees all down the wadi, shows that water is present in its sandy 
bed not far below the surface. That it is visited by heavy storms is 
evidenced by the deep ruts cut in its bed, and also by the big mounds of 
boulders which are heaped up here and there, making the upper 
reaches of the wadi rather rough going. 

Returning to the mouth of Wadi Rummana, and going up Ferftn for Wa 
about two kilometres, the mouth of Wadi Bashih, a considerable tributary Ws 
is reached which, heading in the gneiss close to the valley of El Tarr, 
runs north for 6 kilometres and empties itself into the main valley. 

As Ferftn is ascended, the mountains forming its sides become higher 
and wilder, and gradually close in, the bed of the wadi becoming much 
narrower. Strong evidence of the resistless force of the torrents is seen 
in the huge masses of detritus piled up in the side valleys and at their 
mouths, and which have been cut through in a wonderful manner, 
leaving vertical sides 20 to 30 metres high. 

In Wadi el Tarr these are seen at their best, vertical mounds of Wi 
limestone pebbles standing on the sides as high as 30 metres above the 
valley. In many of these side wadis may be found a Bedawi and his 
family with a goodly flock of sheep and goats, the latter predominating 
and numbering as many as 50. Up this valley one catches glimpses of 
the limestone plateau behind, the last glimpse being got as the mouth of 
Wadi el Gabari is passed. 

Opposite the entrance of Wadi el Tarr, from the left bank, is the mouth Wa 
of Wadi Qoser, (the short valley) a wide, rough-bottomed valley in 
which many well -grown seyals are seen among the granite lx)ulders. Up 
it a glimpse of Gebel el Ban&t is first observed ; but it is not until Wadi Gel 
Um Fus is reached that a full view of this striking hill is obtained. To 
the west, it presents an almost precipitous front, impossible of ascent; 
while it towers up in a high conical summit far alx)ve the surrounding 
hills. Its rich colouring, especially when bathed in the rays of the 
setting sun, is wonderful, and not soon forgotten, completely eclipsing 
anything seen in any other part of the peninsula. It receives its name 
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from a legend current among the Bedawin, that two girls who had been 
j)roniis d in marriage to two men whom they did not like, fled there, 
and when pursued, rather than marry against their inclination, threw 
themselves over the precipice mentioned above and were dashed to 
pieces. 

Wadi Um Fiw. This is a considerable tributary which receives all the drainage from 

Gebel el BanS,t, as well as some from the plateau of Yena which lies to 
the east. From the mouth of this wadi, the hills on either side are so 
close and their sides so steep that the}^ cut off all view of the neigh- 
bouring range of Serbal. 

Gebel Serbal The main topographical features of Gebel Serbal are described in the 

nStion. following letter of Captain H. S. Palmer,* R.E.: 

'* Feiran February 2nd, 1869. — Our camp here is pleasantly situated, 

at the junction of Wadi 'Aleyat and Wadi Feiran, and close to the 

oasis of Feiran which terminates just at this point. . . . Jebel Serlxil 

is about four miles from the camp. In massive ruggedness and in 

boldness of feature and outline this mountain certainly presents an 

aspect unequalled by any other in the peninsula, and, though not 

absolutely the highest, it has a greater command over the surrounding 

country than any we have so far seen. Unfortunately there is 

hardly a single |K)int in the valleys near its base (on this side at all 

events) which affords a really comprehensive view of the mountain. 

It is only by ascending some of the neighbouring hills that the 

whole range of its magnificent peaks can be seen at once, and there 

is no plain anywhere in the vicinity suitable to the assembling of a 

large concourse of people in sight of any one portion. Two unim- 

portiint valleys, Wadi 'Aleyat and Wadi 'Ajeleh, each from three to 

four miles in length, rise from Feiran to the actual base of Serbal, and 

furnish the roughest examples we have yet experienced of the very 

rough walking in the peninsula. Each — ^and especially Wadi 'Ajeleh, 

the western and narrower valley — is a wilderness of boulders and 

torrent-beds and high banks of alluvial deposit bearing the marks of 

many a seiL From |)oints in these two valleys, and from a few 

spots also in Wadi Feiran, partial views of Serbal may be had, but 

from Wadi 'Ajeleh the highest [)eak is never seen. The space 

between the two, which I think has been described as a 'plain,' is a 

chaos of rugged mountains, rising to as many as 2,400 feet alx)ve 

Wadi Feinui, and concerning which our boots and knees could tell a 

very different tale. 



* **Ordimnw Survey, Peninsula of Sinai," Vol. 1., Chap. 111., pp. 89-^)4. 
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" There is, however, a third valley, Wadi er Rimm, not mentioned Wadi 
in my letter, which receives the drainage of the north-eastern slopes 
of Serbal, and flows eastward to meet Wadi Feiran at a point about 
seven miles above Paran. This valley, in its main characteristics, 
closely resembles Wadi 'Aleyat and Wadi ' Ajeleh, though its course 
is much more crooked. I find its lower part described in my journal 
as 'about a hundred yards broad, winding and extremely rough, 
with high dyked mountains on either hand ; the only tolerable 
walking to be found is in the tortuous bed of the water channel.' 
Three miles from its mouth, the wadi, approaching the foot of Serbal, 
is reflected sharply to the south-east, and just here there is a fine 
view of part of the crest, including the highest peak, and of the 
eastern clifiEs of the mountain, which rise in stupendous majesty above 
this point. 

" Wadi 'Aleyat flows north-west, and is nearly straight from end to Wadi'Aieyat. 
end. The valley is broad, for a Sinai wadi, in proportion to its length, 
and slopes very rapidly, rising alx)ut two hundred feet in the first 
mile from its mouth and seven hundred in the third, after which it is 
lost amid the slopes of Serbal. There are a few shittim and tamarisk 
trees and bushes of retem towards the lower end, ban trees here and 
there grow singly in the ravines, and tufts of desert herbage struggle 
for life among the boulders. In the upper part of the wadi are two 
small palm-clusters, at an interval of about half a mile, overshadowing 
springs and pools of cool delicious water; it is just ix)ssible to reach 
these springs with lightly-laden camels by the barely perceptible track 
which thus far winds in and out among the chaos of the valley-bed. 
Serbal, rising grandly above the head of the wadi, is seen from the 
upper springs; but perhaps the very finest near view in the whole 
neighbourhood is to be had by ascending the adjacent hill side; a 
photograph we were so fortunate as to secure from the trigonometrical 
station on this hill gives an excellent representation of the majestic 
aspect of the eastern end of this splendid pile of granite, its grand 
serrated crest, and rugged sides riven and split into a ihousand ravines 
and clefts. From the lower half of the wadi, only the eastern part of 
the mountain can be seen. 

" Wadi 'Ajeleh is narrower and steeper than Wadi 'Aleyat, though wadi *Ajeieh. 
about the same length, three miles, and similarly straight, it rises two 
thousand feet in all, one thousand in the last mile, terminating in a 
sharp knife-like ridge, 3,978 feet above the sea, with an immediate 
descent on the other side. The scenery is wild and gloomy; on the 
east, dark, savage glens pierce the congeries of rugged hills which 
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occupy the whole central space in front of Serbal; on the west, the 
cliffs of Jebel Sull'a and Jebel Seraibil es Sugheireh tower to tremen- 
dous heights. But for a rude Arab footpath — the short cut towards 
Tor, from which the wadi derives its name of 'Ajeleh (haste, or quick- 
ness) — the valley would be almost impassable even to pedestrians, it« 
whole bed being piled with huge boulders detached from the neigh- 
bouring heights, and torn and scoured in all directions by the ravages 
of winter torrents. The vegetation, though even scantier, is of the 
same class as that in Wadi 'Aleyat; the views of Serbal are different, 
and confined to the western half of the mountain. Sinaitic inscriptions 
are abundant in both valleys, as well as in Wadi Nakhleh a tributary of 
Wadi 'Aleyat, and Wadi Th'mareh on the way to Jebel El Benat. 

" The summit ridge of Jebel Serbal, about three miles long from end 
to end, has been frequently described as divided into five principal 
peaks. When looked at from the usual points of view in Wadi 'Aleyat, 
it certainly does to all appearance resolve itself into five or at most six 
massive domes, cones, or turrets. In reality, however, there are many 
more — ten or eleven certainly, besides several smaller ones, the number 
seen at any one time varying with the position of the spectator. From 
the low ground on the north side, the great peaks all appear to be nearly 
of the same height; the differences are, however, considerable; the 
loftiest one of all. El Madhawwa, 6,734 feet above the sea, is situated 
somewhat to the east of the central point of the ridge, but it lies so far 
back from the spectator on this (the north) side that its superior altitude 
is scarcely apparent from below. 

" There are several spots in Wadi Feiran which afford occasional 
partial glimpses of the summit of Serbal, hardly less striking than the 
nearer points of view in Wadi er Rimm and Wadi 'Aleyat. Near the 
palm-grove of El Hesweh is an effective standpoint, and there are 
others in the larger oasis above; they admit, it may be, of mere peeps 
up some little side gully, but of just those peeps which the artist loves 
to see, with some ridge or shoulder in the foreground to give distance 
and relief to the towering pile beyond. From the hill -tops north of 
Serbal the character of the views is exactly reversed, the whole of the 
noble range from end to end now standing clearly out against the sky, 
flanked by the scarcely inferior peaks of Jehe\ Shinenir on the east, 
Jebel Seraibil es Sugheireh and Jebel SuU'a on the west. No traveller 
should fail to ascend Jebel et Tahuneh and enjoy the prospect from its 
summit; and the adventurous mountaineer, willing to devote a hard 
but interesting day to the ascent of Jebel el Benat, will be well repaid, 
not only by a magnificent view of Serbal and an extensive mountain 
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landscape on every side, but by the sight of the stupendous gorge of 
Wadi Umfus on the eastern side of the peak, hardly surpassed in the 
combined grandeur of its rock scenery and beauty of its verdure by any 
defile in the country. 

" The summit basin of Jebel Serbal, from which the peaks spring, Aacent of 
may be reached from Wadi 'Aleyat by one or the other of two so-called 
paths, the shorter and steeper one ascending by the precipitous rocky 
ravine called Abu Hamatah immediately beneath the principal peak, 
the other making a circuitous and gradual ascent by the Sikket Sadur 
and Sikket er Reshshah. These, as probably the easiest and shortest 
ways to the summit, are usually selected for travellers by the native 
guides, but there are doubtless others, known to ibex-hunters. The 
^paths' are no more than goat-tracks, if so much. Burckhardt ascended 
by a narrow cleft behind the spring in Wadi er Rimm, and reached 
the basin in four hours, 'completely exhausted,' and the summit of 
the ^eastern' peak in three-quarters of an hour more. It takeB from 
two and a half to three hours, actual going, to reach the highest peak 
from the upper palms in Wadi 'Aleyat, by the ordinary travellers' 
routes. The dangers of the ascent by these tracks have been somewhat 
highly coloured; it is hard and toilsome but scarcely i)erilous cUmbing, 
except when, as sometimes happens, the rocks in shade are coated with 
a thin film of ice. The principal peak is an enormous smooth dome of 
granite, so steep and bare in places that, if it were not for the excellent 
foothold afforded by the coarse surface of the rock, it would be almost 
impossible to get up and down, there being frequently nothing whatever 
to cling to. As it is, the difficulties are not great, and, in some of the 
steepest parts, steps of loose stones, skilfully laid — probably by the 
hands of hermits or pilgrims long ages ago — still remain to simplify 
the task. Burckhardt found similar steps on the peak which he climbed, 
and was told they were a continuation of a regular jmth ascending from 
the bottom of the mountain round its south and east sides, probably the 
identical path up Wadi Rimm el Mahasineh which we followed on a 
later occasion when on our way to Wadi Sigilliyeh. The extreme 
summit rock of the highest \yeak is a smooth cupola of granite, fifteen 
or twenty yards in diameter, from which a wedge-shuj)ed shelf or 
promontory projects northward for about fifty yards, at a slightly lower 
level, to the extreme edge of a fearful precipice which jJunges down 
four thousand feet into Wadi 'Aleyat. On this shelf are seen the ruins 
of El Madhawwa, 'the lighthouse,' a rude stone structure of which the 
origin and purpose are described by Mr. Palmer in Ap}>endix I. Several 
Sinaitic inscriptions were noticed on the summit, and on the path by 
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which it is approached from the mountain basin. Close to El Madhawwa, 
in a cave or sheltered hollow fonned by weathering, we found traces of 
inscriptions in whitewash or white paint, in the Sinaitic character, and 
there can 1x3 little doubt they were written by the men who built the 
beacon- tower, white marks from a similar composition being still \i8ible 
upon some of the remaining stones, as well as fragments of mortar. 
Burckhardt describes with a good deal of minuteness his ascent of the 
eastern peak of Serbal, but it is not a little singular to notice how 
precisely his descriptions of the details seen on it« summit tally with 
those observed by us on the principal peak further to the west the — steps 
regularly formed with large loose stones, about two feet high, forming 
a circle about twelve paces in diameter,' the 'inscriptions found on 
every granite block that presented a smooth surface,' the 'small caverns, 
large enough to shelter a few persons, with numerous inscriptions on 
their sides,' and so on. So precise indeed is the coincidence in many 
minute particulars that, notwithstanding the well-known accuracy of 
that eminent traveller, it is difficult to resist the inference that he 
must have Ix^en deceived (as, without actual measurements, the most 
exjKjrienced observer might well be in a single visit) by the bewildering 
character of the summit, and mistaken as to the point he reached. We 
did not visit Jel>el Shinenir, the extreme eastern peak of the range; 
but there is no peak of Serbal proper, except the highest one, which 
answers to the alx>ve description. 
View from " The view from a Sinai mountain-top is always orand, and well 

worth the labour of ascent. Like scenerv could hardlv be met with 
elsewhere, so wild is it and yet so soft, so desojate and yet so beautiful. 
That bare rocks, with scarcely a blade of vegetation, could look so soft 
and beautiful, even in the j)ure transj)arent air and brilliant sunlight of 
the desert, would be thought incredible; it must be seen to be understood. 
From the summit of Serbal, the landscaj>e on a clear day is one of the 
most striking and varied, if not the most extensive, in the country. 
Looking seaward, a wild chaosof rock and mountain fills the foreground; 
then comes the hot brown Kl Ga'ah ; then Tor and its palm-groves, faintly 
seen, and the low coast range further north; then the glittering waters 
of the gulf, backed in the far distance b}' gray and purple ranges of 
African mountains. Looking inland, the eye roams over an amazing 
complication- of desert mountains and valleys — a vast network, of which 
the white and gray wady-lx^xls, winding in fanciful snaky patterns over 
the whole face of the country, are the threiids, while mountains of all 
sizes, forms, and hues fill the interstices; northward, the far prospect is 
closed by the long blank line of the Tih escarpment; the peaks of 
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Katharina and Um Shomer visa darkly in the south-east; at your feet is 
Feiran, a thin green line of palms straggling through the hills. 

''The ruins of Paran and its neighl)ourhood are described in OMisofFerAn. 
Chapter VII; as also those on the summit of Gebel SuU'a (the noble 
cliff of smooth gray granite which overhangs the west side of Wadi 
'Ajeleh), and the place of sacrifice on Jebel El Moneijah, whither the 
Bedawin are wont to resort 'to ask the favour of God Most High.' It 
only remains in connexion with this district, to give a brief description 
of the oas^is of Wadi Feiran. Beginning at the mouth of Wadi 'Aleyat, 
this beautiful grove extends for about four miles up the valley; date- 
palm trees, of uncommon size and luxuriance as well as fruit- 
fulness, form the bulk of the larger growth; there are also the 
tarfah or tamarisk (the manna-bearing tree of the Peninsula) in 
considerable numbers, the acacia seyal (shittah), armed with fearful 
spikes, and the sidr which yields a small acrid fruit called nebk; the 
undergrowth consists of rushes and other marsh plants; and a variety 
of herbs and grasses, turf, moss, and small flowers carpet the soil in the 
moister 8}X)ts. A dry torrent-bed, alternating from side to side, winds 
through the grove and marks the course and ravjiges of recent floods. 
Clusters of rude Bedawin houses, built of loose stones and roofed 
with palm-boughs, here and there skirt the trees; and sometimes you 
come upon irregular walled enclosures, containing native gardens of 
maize and tobacco, which are irrigated with water raised from adjacent 
wells by means of the simple mechanical contrivance termed a shuduf. 
Bedawin tents may usually be seen })eeping out here and there from 
among the trees; and there are neatly kept native burial-grounds at 
three or four points in the oasis, one of them containing the tomb of 
the great Sheikh Abu Shebib, patron saint of the district and a terror 
to all false swearers. A little stream ripples through the grove, first 
bursting to light at a jx)int between two and three miles above 
Wadi 'Aleyat, and now and then disappearing for a short distance as it 
descends the valley; at El Maharnad it sinks into the gravel, and is 
never seen again; (the lower grove, at El Hesweh, now contains no 
running water). The stream is now said to be perennial, though 
prior to the great seil of 18(57, which scoured away many feet of 
surface soil, there does not appear to have been a never-failing flow. 
The pass of Feiran is narrow, sometimes but one hundred and fifty 
yards across, and its rock scenery bold and picturesque; the luunber 
of dykes is wonderful, and the rugged cliffs rising six or eight hundred 
feet on either hand — ^gneiss and mica-schist, greenstone and granite — 
display a brilliancy and variety of colour unequalled up to this point 
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of the march: their nakedness serves moreover to enhance the fresh 
living beauty of the oasis they enclose. It would be difficult to over- 
state the pleasure with which after days, or it may be weeks, of the 
usual desert scenery, the traveller greets this charming defile; one 
must have marched day after day in the wilderness, over endless tracts 
of sand, rock, or gravel, sparsely dotted with parched and sickly 
herbage, to understand the real luxury of a verdant spot like this — ^its 
rich foliage and its shade, its running water and moist vegetable soil, 
its graceful palms and feathery tamarisks, bulbuls and other songsters 
singing in the grove, blue sky above, and brightly coloured rocks seen 
through the trees. " 

When visited in January 1899, shortly after a day and night's heavy 
rain, this oasis was flooded, being almost impassable for loaded camels. 
After passing the gardens and palmgroves the heggin had to wade 
knee-deep in water through narrow channels amongst reeds and 
bulrushes which in many places reached up to one's face in the 
saddle. From the lower end of the oasis a strong stream of water 
was issuing which continued down to El Heswa in a properly kept 
channel. It thus seems that the water-supply was better than it 
was when the Survey Officers visited it in 1869. 

Leaving the oasis and the palms, the road immediately entered a 
large grove of tarfa trees, which by their thick trunks and general 
luxuriance give evidence of the depth and richness of the soil. On 
either side of the wadi stand mounds of alluvial deposits as much as 
30 metres in thickness, sometimes only in isolated blocks near the mouth 
of tributaries, or again perched high up on the side of the cliff showing 
vertical faces, and weathering in a fantastic manner. These extend to 
the lower end of the oasis of Ferdn but are never seen afterwards. 
There they have been evidently used as burial places in early times, as 
there are numerous caves and openings in them. 

This tarfa grove continues for two kilometres until near the mouth 
of Wadi el Akhdar where it dies out. After passing this wadi, the 
valley undergoes a sudden constriction, due to a neck of quartz -felsite 
through which the drainage has to pass by a very narrow opening 
known as El Buweb, the gate of FerS,n. Above this the wadi is called 
SolS,f, where, according to the account of the Ordnance Survey Officers, 
a grove of tamarisks extending for about four kilometres was swept 
away by a sel or torrent. The small grove of about 1 kilometre in 
length must therefore have grown up since then. About a kilometre 
higher up from this point the Wadi el Sheikh enters from the north- 
east. 
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lt is now proposed to describe separately the three great valleys— 
Wadi el Akhdar, Wadi el Sheikh and Wadi Soliif — which find their 
way to the sea through the gorge o£ Fer&n, beginning with the most 
northerly — Wadi el Akhdar. 

Wadi el Akhdar. — This wadi enters Fer&n through an opening about 
50 metres wide in a ridge of gneiss 250 to 300 metres high containing 
many dykes. Passing up it over a rough floor of boulders, the 
gneiss is passed through after a kilometre has been traversed, and 
immediately after the wadi passes close along the foot of a high, red 
granite boss, Gebel Yena, on the north, which towers above it in a 
precipitous front 600 to 700 metres high. It is this boss which forms 
the plateau of which Gebel Goze and El Ban&t are the outstanding 
headlands to the west, and stretching away towards the basin of Rahaba, 
ends in a precipitous cliff to the north-east, shading off more or less 
into the gneissose granite in the neighbourhood of El Ban&t. The sur- 
face of this plateau is much streaked with black veins of an acid rock 
which give it a stripy appearance. 

On the south side the wadi is bounded by low hills of gray granite 
much cut up by red felsitic dykes running in a north-easterly direction. 
After leaving the gneiss the wadi makes a sharp bend round a headland 
of the red granite above-mentioned, and after a straight reach of a 
little over a kilometre, makes a curious U-shaped bend into this plateau, 
where it receives the two feeders of Wadi Yena, in both of which 
water is found, the western one being also called Wadi Main. Here 
the wadi is 200 to 300 metres wide and contains sevenil terraces of 
sand and boulders. There can be no doubt that the erratic course of 
the wadi is due to the different hardness of the two rocks composing 
its sides, and that its course has been determined by the more rapid 
weathering of the softer rock, thus producing a waterway along the 
junction line. The same thing is seen in Wadi el Ghadir or Satakh, 
and Wadi Retema, in both cases formed along junction lines. 

Wadi Satakh. — This wadi is very wide and open at its mouth, many 
terraces and mounds of sand occurring in it, and it is very much 
frequented by the Bedawin who bring their flocks to graze on the 
plants which grow here and on the plateau. Higher uj) there is a 
good supply of water. Ibex abound here, a flock of ten being seen on 
the hills in the early morning. 

Wadi Retema. — About 3*5 kilometres from the mouth of the last valley 
is the entrance of Wadi Retema, which here, together with the wadis 
Barra, Esh, and El Akhdar, forms the small, open plain dotted with retem 
called Erw^s el Eberiq (the top of the ground with white patches). 
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Wadi Retema is a small straight valley which comes down from the 
mass of red granite between Wadi Barra and Gebel Yena. 

Wadi Barra. — This wadi takes its origin near the curious conical 
peak, Zibb el Baher Abu Baharia, and flowing south-east slowly 
becomes enclosed between red granite hills higher on the west than on 
the east, and gradually narrows and deepens as it descends. About 
2*5 kilometres further down, Wadi Erthama enters from the north-east, 
a small valley in which there is said to be a spring of good water. 

A little over two kilometres lower down, Wadi Retema comes in on 
the same side, and half a kilometre further down the wadi passes out 
between the two granite bosses — Gebel Retema and Hamra — which form 
the gate-posts of the valley in a way which gives the name to the valley 
(the wadi of the passers out). From this to the Erwes el Eberiq, 
the valley runs through low hills for about I'o kilometres. Thi^oughout 
its whole length of 8 kilometres or so, the bed of the wadi is excellent 
going, being made u[) of compacted granite sand and clay, in which a 
few retem bushes and many crocuses were growing. Its fall is more 
rapid than in most other valleys. Down this wadi comes the direct 
road from Suez to the Der at Gebel Musa. 

Wadi el Esh. — The next valley, Wadi el Esh, is a wide, sandy 
water-course in which is a considerable Bedawin encampment; in it the 
head sheikh of the Towara tribe, Abu Nasir, has his home. Retem 
trees abound, and there is plenty of food for the flocks in the district 
around. As this wadi iiears Gebel Hamra it narrows considerablv, and 
skirting its edge, makes its way rapidly up to the top of the plateau 
of pink granite where it heads near the source of Wadi Bum, the upper 
part of Monia, a tributary of Wadi Siq. 

Wadi Sole/. — Opposite Erwes el Eberiq, enters the Wadi Solef (the 
borrowing wadi) so called because several roads meet here and the 
Bedawin have the opportunity of borrowing from each other. Up 
this the Gebel Musa road runs, and drops down into Wadi el Sheikh on 
the other side of the low ridge separating the latter from Wadi el 
Akhdar. 

From the top of the ridge separating these two wadis, an excellent 
view of the main mountain system of the peninsula can be obtained. 
To the west the range of Serbal rises grandly out of the surrounding 
country with the rounded conical peak of Bedhat Um Takha forming 
its eastern outpost ; while away to the south are the dark rounded hill 
of Madsfls, and the double-peaked crest of ({ebel Mareia or Tarbush, 
as it is named on the Ordnance Survey map ; and stretching away 
further to the north is the massif of Gebel Musa and the hills round 
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about it, of which Gebel el Gharbi and Watia are the most easily 
recognized. 

From this |X)int onward up this valley, no well-marked drainage ^";^j|, , 
comes in until Wadi Harqus is received from the east. This is a wadi HarnOa. 
fairly long wadi, which taking origin in the wide and undulating Fersh 
el Elwi el Agramia, and winding in and out among gneissose hill, 
ridges eventually discharges itself after a course of 10 kilometres into 
Wadi el Akhdar. There is a well-marked camel track up this valley 
leading on to the plateau above-mentioned, and thence either into Wadi 
el Sheikh, or across the fersh of Elwi el Agramia to El Watia. 

After leaving the mouth of Harqils, Wadi el Akhdar makes a fairly 
straight north-east course through low ridges of gneissose granite for 
about 10 kilometres when it rec^eives Wadi Hamanier, a tributary which Wadi 
drains the plateau in the vicmity of Naqb Sheqer, but heading in 
reality at the foot of Gebel DhalS.1. This evidently bears two names 
as it was named by our guides Wadi Maiat. From this i)oint the wadi 
turns due east, and after winding about among low hills for about 
6 kilometres, reaches En el Akhdar. From this vallev the northern 
route to Gebel Musa crosses El Akhdar stmight for the fersh of Elwi 
el Agramia. 

E7i el Akhdar. — This is situated at the foot of the vertical cliff of a 
boss of por})hyritic quartz -felsite, at an altitude of 1,150 metres above 
the sea. Here there are three wells about 4 or 5 metres deep in all of 
which is water. There must have been a small village here at one time 
for there are ruins of several houses and gardens, the walls of which 
are still standing, and there are the remains of a shaduf for lifting the 
water from the wells for irrigating the gardens. Looking up the 
wadi it presents quite the appearance of an oasis, the various palm and 
sidr trees making a good show of verdure. These wells are much 
frequented by the Bedawin, being the principal water supply of the 
vicinity. 

A little distance beyond the wells where the wadi bends sharply to 
the north, there is a fairly large buriid ground. In the siuidy soil in 
the bed of the wadi grow immerous lilies, some a delicate purple, while 
others are pure white, and a few crocuses also occur with them. From 
this point to its origin in the south-east of Dhalal the valley is practically 
on the Fersh el Elwi el Agrami. 

This wadi for the whole of its course is fairly shallow-sided and 
broad, (about 200 or 300 metres) in its lower rciiches, and well clothed 
in vegetatiou, retem being fairly common iu its upper part. Numerous 
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Bedairin live in the side wadis and jwssess large flocks of goats, several 

donkeys and camels, which obtain a plentiful supply of food from the 

different kinds of j>lant8 which grow in the valley and on the plateau. 

Returning to the mouth of the second great waterway which falls 

into Feran, the Wadi el Sheikh, so called because of the tomb of Sheikh 

el Xebi Sala which is situated near its head, enters al)out 2 kilometres 

•iTiuth of El Akhdar, through an opening in the steeply-tilted gneiss 

ridge abr>ut200 metres high which extends across the countr}' for tens 

of kilometres. Here the wadi is about 200 metres wide ; as it is 

ascender] it narrows considembly at the siune time winding about sharply. 

Further up, alxmt 2 or 3 kilometres from its mouth, it again widens into 

a broad valley l>etween low hills of gray granite, which are drained by 

short, steep wadis on either side. Here also occur some fine examples 

of terraces which continue for about 5 kilometres uj) the valley. Seyal 

trees are found in the lower reiiches ; but higher up retem bushes occupy 

the waili entirelv, until near its entrance into the hills round Grebel Musa. 

Alxiut one kilometre higher uj), Wiidi Sol^f enters from the north, 

tlie central nrad from Suez to El I)er lying in it. On entering El Sheikh 

the nja^l splits into two, the })ath up Wadi Sahab tow^ards Naqb Hawa 

licing only available for lightly laden Ciunels, while that for heavily laden 

animals follows the main wafli. 

Wadi .Sahab This is a wide straight wadi which rises rapidly in a south-easterly 

KNvadfnf^ or direction among the low hills which occupy the country between Solaf 

rfowingwaurr).^^^! El Slieikli. It is iKjtween 7 and 8 kilometres long; in the upper 

third of its course it is practicidly a ])lain over 1 kilometre in breadth ; 
and at its hea<l is nearly 300 metres higher than it« mouth. 

Following up Wadi el Sheikh, which is here a wide open valley 
clothed with retem, rimth, etc., Wadi Magheirat is reached after a walk 
of 10 kilometre's, a short, wide valley coming from the north-east, at the 
mouth of whic^h some Sniaitic inscriptions were seen on the right bank. 
From this |K)int, El Sheikh, which ])revioasly had been going north of 
east, now Ixjnds round to ciast-south-etist, at the stune time narrowing, 
and the hills on esich side although still low, sIojkj back to loftier peaks 
alx^ut 3 kilometres to the south. On the north, the plateau of Fersh 
el Elwi el Agramia is not over 100 metres above valley level. About 
Wadi HaniAto. 11 kilom(^tr<*s above Magheirat the mouth of Wadi Hamfita (the valley 
of wild figs) is reached, which is about the first important tributary 
met with since heaving Wadi Sahab. In this valley some wild fig trees 
still grow ; water is found in it ; its bed is very rough and makes walk- 
ing very difficult; and small water-falls and sheer precipices block the 
way, necessitating the climbing of the hills on either side in order to 
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go on. Several families of Bedawiii live in this neighbourhood, 
their flocks picking up their food on the hills and in the small wadis. 

Near by is the mouth of Wadi Qassab, (the valley of the reed) down 
which a path comes over a piece of difficult ground from the head of 
SoK^f. 

Close by is a Bedawin cemetery, and r.l ove this be^^ins the Tarfat el Tarfat 

. ". . el Gidar^n. 

Gidaren, a tarfa grove of over 2 kilometres in length. The trees are the 
largest yet seen in aiiy })art of the peninsula. 

At the same place the finest examples of terraces, and at the same time 
the most extensive, begin here and ccmtinue up to the entrance of El 
Watia. They extend some distance on either side of the wadi, and 
especially on the Elwi el Agramia side. 

About one kilometre or so above the tarfa grove, the wadi opens 
out until it is nearly 300 metres wide, then bending sharply to the south 
it suddenly narrows into the pass of El Watia. 

This is the only means of entrance for heavily-loaded camels into ei Watia. 
the central mountain area. It is a brciich in the precipitous granite 
ridge of El Gharbi, and is an extremely fine gorge. On either side 
the granite rises up in sheer precipices, breaking into rugged peaks 
towering on the eastern side 450 and on the western 600 metres above 
the valley. It varies from 30 metres in width at the northern entrance 
to about 100 where it opens out into the plain behind, and is about 
half a kilometre long, having a firm gravelly floor, and a very tortuous 
course. On the east side there is a peak somewhat resembling an 
armchair in shape which the Bedawin call Maqad el Nebi Musa 
(the seat of the Prophet Moses). 

Inside the pass the wadi opens out, and the country to the east is a 
succession of parallel ridges and valleys, which higher up is replaced 
by hills. The valley here is wide and good going. About (5 kilometres 
from the pass of El Watia, is the tomb of Sheikh el Nebi Sala, near 
by which is a large burial ground. Near this point the roiid to Aqaba 
leaves the valley on the exist. Five or six kilometres further on the 
wadi divides into two, the Wadi el Sudud and Wadi el Der bounding 
respectively the eastern and northern sides of Gelx^l el Der. The road 
to Ras Safsafa (the wallow peak) now about 5 kilometres up the last 
mentioned valley, runs in a south-westerly direction. 

The following is a description taken from the Ordnance Survey of 
Sinai, Part I, of Jebel Musa and neighlx)urhood : — 

"The physical features of Jebel Musa and the country in its neigh- Gebei Miwa 
bourhood are so clearly represented by the photographs, models, bourhool. 
sections, and six-inch plans that the task of describing them becomes 
short and easy. 



— 66 — 

"The mountain mass of Jebel Musa is nearly a mile broad and 
rather more than two miles long, and the direction of its longer axis 
is nearly north-west ; on the north-east it is separated from Jebel ed 
Deir by a deep, narrow glen named Wadi ed Deir, the 'Convent valley' 
— sometimes also called Wadi es Sho'eib, 'the valley of Jethro' — in 
which stands the Convent of St. Katharine ; on the south-west, Wadi 
Sh'reich, a still narrower ravine, divides it from the long subordinate 
ridge of Jebel Fera', which again is cut off by Wadi el Leja from 
the huge red bluffs of Jebel el Hamr. 

"These three mountain masses are comiX)sed mainly of red or pink 
syenitic granite. The profile of greatest elevation descends to the north- 
west. Jebel el Hamr forms the northern shoulder or buttress of the 
lofty mountain platform on which Jebel Katharina rests, and is the 
highest of the three, its loftiest portion having an altitude of 7,519 feet, 
while the summit peak of Jebel Musa is 7,363, and that of Jebel ed 
Deir (Jebel 'Aril)eh) but G,739 feet above the sea. 

"A conical mountain, Jebel Moneijah (5,987 feet), stands at the head 
of Wady ed Deir, and is connected by low ridges with Jebel Musa on 
one hand, and Jebel ed Deir on the other. These two ridges separate 
the basins of Wady Seba'iyeh and Wady ed Deir from one another, 
while a third, which joins the south end of Jebel Musa with the 
neighbouring mountain Jebel Abu'aldi, divides the basins of Wady 
Seba'iyeh and Wady el Leja. In all other respects Jebel Musa stands 
alone. 

"Wady el Leja, after a north-west course of about two miles, sweeps 
sharply round the end of Jebel Fera', and under the successive names 
Seil Leja and Wady ed Deir, passes north-east for three miles along 
the base of Jebel Musa (Ras Sufsafeh) and Jebel ed Deir to Wady es 
Sheikh, here uniting with Wady es Sudud from the south ; it receives 
on its course Wady Sh'reich and Wady ed Deir (Sho'eib) from the 
south-east, and the broad wady or sloping plain of Er Rahah from the 
north-west. Thus the drainage of the whole special survey area, except- 
ing only a narrow strip along the west and north-west edges, passes out 
near its north-east angle by Wady es Sheikh. Wady es Sudud skirts 
the eastern and third side of the triangular block of Jebel ed Deir. 
Two miles above its mouth it takes the name of Wady Seba'iyeh, and 
continues for about three miles further south to its source in the slopes 
of Jebel Hadaiyid. 
Bi Fur'eiah. "Jebel Musa and Jebel ed Deir are confronted on the north by 

a portion of that great ring or cluster of granitic peaks, known 
by the general name of El Fur'eiah, which encloses the fertile basin of 
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)ey8et Fur'eiah, and forms the northern outpost of the mountain 
lucleiis of the Peninsula. Jebel 'Ajramiyeh (6,296 feet) and Jebel 
ihizaraiyeh (6018 feet) are the dominant peaks in the south of this 
luster. 
"The summit of Jel^el Musa presents the form of a lontr narrow Summit of 

* . . . Oebel Musa. 

rough or basin, enclosed at its sides by a series of comparatively 
o\v peaks and ridges, but at its two ends by tremendous piles of 
Qountain, that on the south-east rising into a single-pomted peak 
,363 feet above the sea, while that on the north-west is divided 
nto three or four massive bluffs. The peak at the south-east bears spe- o^^i Muf* 
ifically the name of Jebel Musa, 'the mountain of Moses,' and is 
egarded by the monks as the Mount of the Law, the true Sinai of 
scripture ; by the Bedawin, who have no tradition of the Proclamation 
)f the Law, simply as the mountain where God spoke with Moses. Its 
ipper portion is of gi'ay granite, weathered externally to a very dark 
rreen, and contnxsting well with the rod gi'anite which lies beneath. 
^11 its south side there is a tremendous sheer descent of nearly 
,100 feet to the ridge which crosses to eTebel Abu'aldi, and a further 
ind more gradual fall of 1,100 feet to the bed of Wady Seba'iyeh ; its 
lorthern slope descends at a steep angle to the mountain basin 850 feet 
)elow. Side by side on its summit stand a mosque, now well nigh in 
uins, and a Greek chapel, both built of hewn red granite blocks, the 
naterials of a former chapel said to have been destroyed by the Bedawin ; 
lose by there is a small hollow in the solid rock, doubtless produced 
)y weathering, into which, according to the simple Arab tradition, 
^oses shrank, when the Most High God spoke to him, saying, 'Creep 
hou into the rock, Moses, for thou cau'st not bear my glory.' The 
ange of high bluffs at the opposite north-western extremity of the 
QOuntain basin bears the name of Ras Sufsafeh, from a small willow or Raa Sufiafeh. 
>8ier which grows among the rocks, on its south side. From its southern 
md highest point the profile of the peaks or bluffs descends about four 
lundred feet to its extreme northern end. All round its north-western 
ace this range falls abruptly to Wady ShVeich and the Seil Leja, and 
brms, together with the high bluffs of Jebel Abu T'reif and Jebel 
Vrremziyeh which overhang the Convent valley, a magnificent cliff front 
ome 2,000 feet high, which, as looked at from the north-west, is perhaps 
he grandest natural feature in the who^e Peninsula. 

"^r Rahah. — The plain of Er Rahah is about a mile and a quarter Er Rahah. 
n length from its crest to its lowest point near the foot of the Ras 
sufsafeh, and half a mile in average breadth, thus containing an area of 
orae four hundred acres exactly facing the mount. Its general inclination 
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is south -east-by -east 2 ^°, or 1 in 26. The surface is of granite gravel, 
for the most part smooth and even, and plentifully covered with herbs, 
chiefly 'abeithiran^ smd^shiah.^ Beyond its crest the plain soon narrows, 
but there is still, for about a mile, a considerable o])en space (the head 
of Wady Abu Seileh) of the same character as Er Kahah, and sloping 
so gradually to the north-west that the cliffs of Ras Sufsafeh are not 
lost to view. From its lower end, near the foot of these cliffs, the plain 
merges into the Seil Leja on the west and Wady ed Deir on the east, 
the one, though more stony and rough than Er Rahah, affording an 
extensive open space, the other nearly as smooth and even as the plain 
itself. Ras Sufsafeh is well seen from the Seil Leja, and also from 
Wadi ed Deir right down to its mouth, these side views, however, do 
not equal the pros|)ect from the front. 

"In order to estimate the extent of open camping ground which faces 
the Ras Sufsafeh from different quarters, we may add to the 400 acres 
of Er Rahah proper, 163 for the up})er part of Wady Abu Seileh, 227 
for the area more or less level in the Seil Leja, and 260 for the bed of 
Wady ed Deir, making in all 1,050 acres. To this agiiin may be added 
alx)ut 150 acres of space available for rough encampment on the lower 
slopes of the hills. So that we have altogether an estimated area of 
1,200 acres (nearly six million square yards) in the plains and wadies 
and their borders, from all points of which the Ras Sufsafeh is not only 
distinctly seen, but is also the most prominent feature in the landscape; 
and tents situated in any part of this space might well be said to have 
been pitched "before" the mountjiin in question. 

"As a site from which to witness any s|)ectacle on the top of the Ras 
Sufsafeh, the plain and hill slopes which face it would aca)mmodate 
almost any number of spectators. A million persons, at the ample 
allowance of a square yard each, would occupy about 207 acres, that 
is, scarcelv more than half of the area of Er Rahah at once, and so be able 
to advance or retire along it at will. Two millions at the same rate 
would cover tlie plain from its crest to the nether end of the mountain, 
but still be able to fall back along the Wadi Abu Seileh without losing 
siirht of Ras Sufsafeh ; while in either case lart^e additional numbers 
might find standing room on the lower slopes of the hills. 

"The prospect from the plain of Er Rahah is so impressive and 
sublime that no beholder can fail to be attracted bv it. Its beauties 
moreover gain uj)on you rather than diminish the more you become 
familiar with it, and the more it is contrasted with other mountain 
views ; such at least was our experience from a stay of many months 
in the country, and an acquaintance with every class of its scenery. It 
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18 indeed unrivalled ; there is nothing else like it in this or any other 
part of the Peninsula ; the long, wide plain sloping down to the mount, 
the noble amphitheatre of hills all round, and the bold precipices of 
Kas Sufsafeh, the 'brow' of Gebel Musa, overlooking and seen from 
every point in the plain below, the more imposing as it is by far the 
most conspicuous feature in a landsca]3e where all is grand. The Ras 
Sufsafeh has a majesty peculiarly its own — a look of stately, I might 
almost say awful, grandeur, which has stamj)ed it on our minds as by 
far the most remarkable mountain front in the Sinai Desert. In gazing 
on that noble cliff and spacious plain at its Imse, its needs no effort or 
enthusiasm to recognise their ]>eculiar fitness for the events descril^ed 
in Scripture as having attended the Pronuilgation of the Law. 

''Isolation of Ras Sufsafeh. — There is little or no broken ground at isolation of 
the base of Ras Sufsafeh, where it confronts Er Rahah. Its chffs, 
which start suddenly and steeply from the Wady Sh'reich and Seil 
Leja, become imj)assable about half way up, and the highest jwints can 
onlv be reached from the mountain basin in their rear. On the north- 
east they rise almost as boldly from Wady ed Deir, though here they 
are less inaccessible. On the north-west, the otherwise complete isola- 
tion of this magnificent front is slightly broken by the big steep Wady 
ShVeich, which, together with the low ridge of Jebel Fera, interrupts 
the sheer descent on this side into Wadi el Leja, and to some extent 
mars an effect which, but for this break, would be absolutely perfect. 
Hence, the view from the head of Er Rahah, at which part Jebel Fera 
is almost hidden by nearer mountains, is perhaps more effective than 
that from points lower down in the plain. 

"Summit peak of Jebel Musa. — The summit peak of Jebel Musa Gebei Musa. 
lies so far back that the Ras Sufsafeh, though more than 400 feet 
lower, atfogether conceals it from a s])ectator on the plain ; indeed, it 
cannot be seen at all from low ground in the neighbourhood, except 
from points far up in the side valleys, or others still further south. 
Wady Seba'iyeh, in its retir, commands ]>erhaps the best of all these 
views ; but the tract of low hills borderini; on this valley — that which view from 

. o V Wadi 

occupies the space between Jebel Moneijah and Jebel Abu Aldi, and seba'iyeh. 
which appears so level when looked down upon from the summit of 
Jebel Musa that many tmvellers have been betniyed into describing it 
as a plain — proves, when examined, to be a sea of rock-strewn hillocks 
and ravines ; and a single glance at the plan or model is sufficient 
evidence of the groundless nature of any stiitements to the contrary. 

"Water and verdure etc., of the district. — Perennial si)rinffs and springs and 

Htreams in 

rivulets of excellent water are abundant on the slopes of Jebel Musa, the district. 
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and in the neighbouring hills and valleys. Indeed this district has 
perhaps a more plentiful water-supply than any other in the Peninsula. 
The Convent of St. Katharine has two copious springs, and there are 
five or six others in the cliffs above Wady ed Deir, besides small streams 
n Wady Sh'reich and Wady el Leja, and several springs and wells 
in the Seil Leja. The streams in Wadies et T'lah, Zawatin and Abu 
Seileh have been already mentioned ; the Deyset Fureiah has a goodly 
water supply ; Mr. Holland found a small brook in a ravine on the east 
of Wady es Sudud, and there is a spring on Jebel ed Deir opposite 
the mouth of Wady Um Girsum. These form the principal supply 
in the immediate neighbourhood of Jebel Musa, and there are others, 
too numerous to mention, in the surrounding hills and valleys. Pas- 
turage also is fairly abundant in this district ; the Deyset Fur'eiali, 
one of the largest and most fertile mountain basins in the country, is 
fruitful with desert herbs and grasses, and much resorted to by the 
Bedawin ; and there is a goodly sprinkling of fragrant herbage, affording 
nutritive fee<l for camels and goats on many of the mountain sides, 
notably on the upper slopes of Jebel Katharina, which at some i)oints 
have almost the appearance of well-clothed downs. 

"Monastic buldings, most of them in ruins, are very numerous in the 
valleys immediately surrounding Jebel Musa and on the sacred summit 
itself ; cells and chapels, nestling amongst the cliffs and rocks, meet 
the eye at almost every turn, and Wady el Leja contains the ruins of 
two branch convents. 

"Gardens, still Ixiautiful and fruitful though sadly neglected, 
surround some of the larger ruins ; the gardens of the deserted convent 
of El Arba'in, in Wady el Leja, is alx)ut 15 acres in extent, or more 
than twice as large as that of St. Katharine's, and there are several 
others of a goodly size in the valleys west of Kas Sufsafeh. The monks, 
though still claiming the rights of proprietorship over these old 
gardens, and extorting a small annual percentage of produce from the 
Arabs who rudely tend them, unfortunately take no steps to ensure 
their proper cultivation. 

"It is not only in the immediate vicinity of Jebel Musa that the 
monastic remains are to l^e seen. Nearly every available spot in the 
hills and valleys for miles round seems to have been taken advantage 
of ; wherever water and the smallest scrap of open ground are found, 
you are almost sure to come upon these ruins and the vestiges of former 
cultivation. I have already mentioned the rich fruit groves of Wady 
et TMah, the most fertile by far of all the valleys in the central 
cluster ; numerous gardens and ruins dot the Deyset Fur'eiah and the 
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hills around it ; and in Wady Gharbeh, just below the point where it 
breaks from the mountains, there is quite an imposing cluster of similar 
remains, with numbers of date-palms and a stream of cool delicious 
water. 

" Wadies, — The wadies which surrounded Jebel Musa on the east, Wadies. 
west, and south are extremely wild and rocky. Wady el Leja is 
filled with enonnous fragments and boulders of granite ; Wady Sh'reich 
is even worse towards its mouth ; from the chapel of St. Pantaleemon 
there is a steep rise of six hundred feet in half a mile over tremendous 
piles of rocky debris from the cliffs of Ras Sufsafeh ; but higher up, 
the valley is more smooth and level. In Wady ed Deir, as far at least 
as the Convent, there are fewer lx)ulders and better walking, the path 
lying in many places over the bare solid rock whiA forms the wady-bed. 
There are several Sinaitic inscriptions in Wadies el Leja and ed Deir. 

"Paths up Jebel Musa. — The summit basin of Jebel Musa may 
be reached by either of five paths or tracks, as follows: — 

" (1) The sikket Syedna Musa, or "Path of our Lord Moses."— This ^*^"p^^* 
route, leaving the Convent in a southerly direction, climbs the mountain 
side by a steep ravine, and reaches the basin at Elijah's Chapel, close 
to the foot of the peak of Je\)e\ Musa, after an ascent of about 1,500 
feet. It is the track, which has been followed by monks and pilgrims 
for many centuries, past a rude flight of rocky steps, formed of huge 
slabs of granite arranged with considerable skill, but now destroyed 
at many points by the fall of rocks or rush of torrents. Its course 
lies amid the wildest and grandest natural feiitures, tremendous 
masses of fallen granite, towering precipices, and mighty peaks and 
pinnacles of rock. Several objects of legendary interest are passed 
on the way ; the Ma'yan Musa or ' Spring of Moses ' rises to the 
surface in a cool shady rock grotto about four hundred feet up the 
mountain side; it is sjiid by the Hedawin to Ije the identical well at 
which Moses watered Jethro's flocks ; the monks tell you it was 
miraculously crejite<l for the benefit of St. Stephanos, a former cobbler 
hermit who lived here. Five or six hundred feet higher up is the 
chapel of the Virgin of the (Economos, built in conunemoration of the 
supposed miraculous extirpation of fleas in the Convent, which forms 
the subject of a well-known legend. Between this chai)el and the 
summit there are two fine arches ; then the mountain basin is reached. 

" (2) The sikket el Basha, or "Pasha's road". — This road was 
begun by Abbas Pasha who did not live to see it finished ; though in 
places out of repair, it is for the most part in fair condition and still 
passable for camels. Ascending Wady ed Deir to its source in the 
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ridge which connects Jebel Musa with Jebel Moneijah, it winds in 
long steep zig-zags up the south-east face of Jebel Musa, and ends 
abruptly just at the edge of the basin, at a point a little above Elijah's 
Chapel. 

" (3) The sikket Sho'eib, or "Path of Jethro". — A very precipitous 
rocky ravine, containing only the faintest traces of a path, which 
ascends from near the ruined barracks in Wady ed Deir, and reaches 
the basin at the back of Has Sufsafeh after a climb of about 1,500 feet. 

" (4) A rude winding track which ascends the western cliffs of 
Jebel Musa to the mountain basin from a point about two- thirds of 
the way up Wady ShVeich, and, according to an early tradition, is the 
path formerly user! by Moses. 

"(5) A winding path, less rocky and precipitous than the Sikket 
Syedna Musji, which rises from the convent of El Arbain in Wad>^ el 
Leja to the sout!i-west corner of the mountain basin. It was probably 
constructed for the use of pilgrims, and is constantly followed by them 
in descending from Jebel Musa on their way, in the usual circuit, to 
the Deir el Arbain and Jebel Katharina. 
View from " Froui Elijah's Chapel, a further flight of steps, like those on the 

Sikket Syedna Musa, leads on to the summit peak of Jebel Musa, 
passing a little way short of the highest point the mysterious '' camel's 
footprint" in the solid rock. The prospect from the summit is 
magnificent, being limited on the west and south-west only by the 
mountain masses of Jebel Katharina, Jebel el Hamr, et(*. It is quite 
incorrect to say, as has been often declared by travellers, that the Gulf 
of Suez can be seen from this point. 

" To TQSich the highest peak of Ras Sufsafeh from the cha}>el of 
Elijah, there is a rough scramble for a mile or more along the mountain 
bjisin to the back of the bluff, over a rugged path, now ascending, now 
descending, and })assing in and out between enormous domes of gra- 
nite ; then a breathless climb of three or four hundred feet up a steep, 
rocky ravine which divides the two westernmost bluffs, till at last, on 
reaching its crest, situated in a deep narrow cleft between tremendous 
View fnmi walls of HK'k, you couic suddenly into view of the plain of Er Rahah. 
But, fine as is this prospect, a still finer one awaits the traveller who 
ascends the rugged cliff on his left hand to its topmost point, the 
highest in the whole nuige of bluffs. It is a noble ] anorama, and has 
often Ijeen described by able pens. In front, the long gray ]>lain of 
Er Kahah sloping down from its crest more than two miles away to 
its base 2,000 feet beneath your stand-]X)int, and enclosed between 
long ranges of stately hills, which extend far bjick along the line of 
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he Nagb Hawa ; below, the curious curved mound, Ujrat el Mehd, 
orming a kind of natural amphitheatre which exactly faces the mount ; 
►ehind, the rugged basin of Jebel Musa ending in the traditional 
>eak crowned by the memorials of its double sanctity ; and around, on 
11 sides, a stormy sea of mountains of indescribable grandeur. No 
me can gaze unmoved on such a landscape ; and its natural wonders 
.re heightened in their effect on the beholder's mind as he thinks upon 
he great scenes of the Proclamation of the Law, once enacted, probably, 
i]X)n this very spot. 

'• The Cluster of Jebel Katharina. — South-west of Jebel Musa, 
hree conical peaks rivse from the north-western ridge of that great 
aountain mass of syenitic granite which forms at once the kernel and 
he culminating feature of the Sinai Peninsula. Jebel Zebir — which 
s interpreted to mean "The mountain on which God spake to Moses" — 
t.ool feet above the sea, is the central and hiii^hest of the three. Jebel GeM 
(atharina, so called from the monastic legend that St. Katharine's 
K)dy was brought hither from Alexandria by angels, comes next in 
Ititude, being but 25 feet lower; it lies half a mile to the north of 
l^ebel Zebir. The third and lowest, Jebel Abu Rumail, is a mile south 
►f Jebel Zebir, and has an altitude of 8,427 feet. Further south, the 
nountain mass expands into an undulating fersh, or upland plateau, 
he entire summit area being about twelve scpiare miles, and here and 
here rising into dark, shattered j^eaks which overhang the surrounding 
alleys. The most remarkable of these is Jebel Koli, a sharp pinnacle Gebei KoH. 
>r cusp at the southern end 3,236 feet above the sea. The exposed 
liffs and peaks are dark, almost black in colour, thus imparting a sombre 
haracter to the scenery. Jebel Um Iswed, " The Mountain of 
Slackness ", on the south-west, owes its name to this peculiarity. 

"Jebel Um Shomer (8,449 feet) had, prior to our survey, been cjebei Um 
upposed by many to be the highest, and Jebel Katharina the next 
dghest, peak in the country. The latter mountain, however, has the 
uperiority by about 77 feet, and Jebel Zebir, which no one seems to 
lave thought of, outstrips them both. 

" Ascent of Jebel Katharina. — The path from St. Katharine's leads AscentofOebei 
ip Wady el Leja as far as the Convent of El Arba'in. On his way 
ound the foot of Ras Sufsafeh, the traveller passes several objects 
onnected bv absurd monkish le":ends with events described in 
Scripture, and grou^^ed, without regard to facts or })robability, within 

pleasant walk of the Convent gates; such for instance, are the 
iould of the Calf, the Burial-place of the Tables of the Law, and the 
)ave of Korah, Dathan and Abiram : also in Wady el Leja, about 
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half way up, the so-called "Stone of Moses" (Exodus xvii., 6), one 
of scores of rocks of a similar size, and kind scattered up and down the 
wady. At the Deir el Arba'in, he turns south-west along the Shagg 
Musa, a dark, rocky glen which runs far up into the north-eastern 
slopes of Jebel Katharina. A mile or so further on, the path leaves 
the bed of the ravine and henceforward to the foot of the last rocky 
ascent of the summit cone, it is a tiring heavy climb up an abrupt and 
crumbling mountain side ; when covered, as in winter they sometimes 
are, with snow, these slopes are extremely difficult of ascent. A beau- 
tiful spring, Ma'yan es Shinnar, the "Partridge fountain" is passed on 
the way. The summit peak is a huge naked block of syenitic granite, 
descending somewhat steeply on all sides, but so broken into clefts 
and ledges that there is no danger or difficulty in climbing it. A little 
chapel, of the usual kind, dedicated to St. Katharine, crowns the 
topmost block. 

" As its peak is all but the loftiest, so is the view from Jebel Katha- 
rina one of the finest in the country. From this high and freezing 
standpoint you may, on any clear day, look down upon three-fourths 
of the Peninsula of Sinai, from Jebel Hammam Far'un on the north- 
west to the mountains of Wady el Ain on the north-east; from Jebel 
Musa and Ras S ifsafeh, which seem quite close to your side, and the 
labyrinth of monster mountains spread out like a model at your feet, 
to the glimmering waters of the twin gulfs and the hills of Arabia 
and Africa beyond them on either hand. Jebel Zebir and Um 
Shomer slightly s])oil the view southward, and little can be seen 
beyond the Tih escarpment on the north ; but in all other quarters 
the prospect is most extensive. Ras Muhammed is not to be see^i 
though you can trace the two arms of the Red Sea almost to thei^ 
point of junction. 

" The whole prospect is magnificent, grander even than that frot^ 
Serbal ; the effects of colour, light, and shade excite the admiration cy 
every traveller; the colours on land, sky, and sea are simply enchanting 
and the intense stillness and silence of the desert lends mystery an^ 
solemnitv to the scene. But it is at sunrise or sunset that a Sin^ 
mountain landscape is seen to its greatest perfection. Perhaps th^ 
hour of sunset is to be preferred to any other. Then you have orange - 
pink, green and blue in the sky, indigo, lilac and rich red brown lik^ 
burnished copper on the hills, colours ever changing and deepening-^ 
shadows ever lengthening, as the sun slowly declines. " 

Returning down Wadi el Sheikh to the mouth of Wadi Qassab, th^ 
path connecting this wadi with Solaf on the left is taken. On the 
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watershed from the top of any of the rounded peaks a good view of 
the country enclosed by these two valleys is obtained. On the south 
it is bounded by the red granite range of El Gharbi which rises 
abruptly from the terrace-covered plain. From the foot of this ridge the 
ground slopes up to a group of rounded, ])ink, granite hills of which 
Gebel Ham&ta forms the summit. From this group the ground slopes 
down on all sides, while northwards, ridge beyond ridge of dyke-centred 
granite extend right up to the edge of Wadi el Sheikh. Especially 
noticeable is this dyke system to the north of Gebel Moreia or Tarbush 
from whence these dykes radiate. Had it not been for their presence 
this area would have been, in all probibility, reduced more or less to a 
dead level. 

Passing down into Wadi el Gharbi, which heads in the mountain 
mass of Matab el Der, a tarfa grove of well -grown trees as well as 
some palms are found in its narrow sandy bed. Higher up there are 
a few ruins. A little further dowm is the path going to Naqb Hawa, 
which here descends a steep slope of one of the many terraces round 
about. Just l^eyond the entrance to the Naqb is the very narrow 
opening of Wadi Emlesa, a gigantic winding defile, which, piercing far 
into the heart of the central mountain cluster, has its extreme source 
in the north-western slopes of Gebel Katharina. " Though passable to 
pedestrians only this wild romantic gorge deserves description as an 
example of the most beautiful of the mountain glens of Sinai; indeed 
it exhibits almost from end to end of its course a combination of 
grandeur with beauty seldom met with elsewhere in the country. The 
entry from the plain south of Wady Solaf into the hills is very abrupt, 
and you suddenly find yourself in a narrow, wild glen but fifty yards 
across, hemmed in by towering granite mounbiinsfrom 1000 to 2500ft. 
in height. In about a mile from the mouth ol the gorge, you come to 
a faint trickling stream fringed with abundant vegetation, wild fig trees, 
palm trees, high rushes and reeds; there are also old monastic dwellings, 
surrounded by gardens now fallen into Arab hands. As you ascend 
the defile, its verdure grows more and more abundant; the faint stream 
becomes a gladsome rivulet, here falling in s])ray over huge boulders 
or ledges of solid rock, there spreading into deep green rocky pools 
amid a profusion of ferns and mosses; the wady in its narrowest part 
is a mere cleft between gigantic overhanging walls of rock which stand 
in stupendous contrast to the jmlms and gardens in its bed; and the 
whole scenery, both of the gorge itself and of the deep, gloomy defiles 
which here and there enter from the south, abounds with features of 
remarkable grandeur. The vegetation reaches its highest pitch at and 
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near the point where Wady Bugiyeh flows in from the neighbouring 
pass of Nagb Hawa. Here the gardens and monastic ruins are extreme- 
ly numerous; the sylvan aspect of these gardens, always beautiful, is 
especially so in the early half of the year, when the numerous varieties 
of fruit trees, bright with fresh sj)ring and summer foliage and 
blossoms, ])resent the apjxiarance of a perfect Paradise in the midst of 
these savage wilds. The name of the main defile, Wady Emleisah, 
'the slippery valley' (from its boulders |X)li8hed by the flow of water), 
and that of its branch, Wady Bugiyeh, 'the valley through which water 
rushes with the noise of a trumpet,' are suflicient to prepare the traveller 
for his rough and tiresome scramble along its bed, torn and ravaged by 
the floods. But, from a short distance below Wady Bugiyeh, an old 
monastic path, still pkinly marked, and in some places in capital 
preservation, ascends the glen and vastly aids one's progress. About 
two miles above Wjuiy Bugiyeh, the valley, here bearing the 

Wadietriah. name of Wady et T'lah, bifurcates; the princi]ml and fertile branch, 
turning southward into the hills soon sibdivides into a number of 
small channels, which wind up the slojies of Jebel Katharina and 
Samr et Tiniyeh to their sources; the other branch, scarcely a mile long, 
and which the old road follows, terminates in a steep rocky nagb, with 
an immediate descent from its crest into the Seil Leja, within a mile of 
the Ras Sufsafeh cliffs." 

Wadi soiAf. Leaving the entrance of Wadi EmlSsa the road leads down Wadi 

Solaf, a nice broad valley bounded near the head by terraces. On its 
right it receives several small tributaries from the low hills and open 
ground which compose the country l>etween it and Wadi el Sheikh, 
among which are Wadi Niqwat el Amri, named after a person of that 
name, Wadi Qirit el Maghaddi (the valley of the village of the merry- 
maker), Wadi Qaban and Abu Talib, the latter named after the successor 
of Mohammed, while from the left it receives Wadi Emlesa from Samr 
el Tinia, Wadi HamS,ra from the hills north of Gebel Moreia, and Wadi 
Magrifat from the Fersh el Dhabb (the lizard's plateau). 

The wadi affords excellent going and is clothed with a luxuriant 
growth of retem in its lower part, while one or two seyal grow higher 
up. Other ])lants, affording abundant food for the flocks of the 
numerous Bedawin who live in this wadi, grow here and on the open 
ground to the right. On the left rises the tripartite summit of Gebel 
Moreia or Tarbush, while stretching away to the west of it rise the 
sharply tilted ridges of gneiss ending in the neighbourhood of Gebel 
Ethmed and Naqb el Engawa, so-called l>ecause the dates from the 
palmgrove at Tor are brought to the Convent by this route. On the 
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right it is bounded by Gebel Um Esn&ii (probably named because it is 
much cut by black dykes, these l)einjj called *'Sunn" by theBedavvin). 
Beyond this the right bank is bounde<^l by the ridge of gneiss which 
was mentioned as occurring at the mouth of Wadi el Sheikh. Before 
reaching the Naqb el Engawa, the wadi, which up to the present had 
been following a fairly straight east-and-west course, now bends sharply 
north-west, then south-west, and after passing the tributary from the 
Naqb, Ijears away in a tortuous north-west course towanl Ferftn. 

From the left it receives Wadi Um Takha from Bedhat Um Takha, 
the only other tributary of im{)ortiince being Wadi el Rim, which enters 
from the same side alx)ut 3 kilometres from its mouth. Below this the 
wadi narrows considerably; while alx)ve, it varied between ^00 and 300 
metres in width. 

"Branch route to Wady Sigilliyeh. — It is about an hour's walk up wadi er Rimn] 
Wady er Rimm to the monastic remains at the bend of the valley; here 
the wady becomes impassable for aimels; but from traces seen higher up, 
there can be no doubt that at one time an excellent mountain path 
extended beyond this point, leading ultimately to the now deserted and 
ruined monastic settlements near the head of Wadv Siorilliveh; we 
visited these ruins, and I subjoin a few notes of our trip, extnicted from 
my journal. From the spring in Wady er Rimm, a walk of about a 
mile and a quarter up the valley, over frightful boulders, brought us 
to the mouth of Wady Rimm el Mahasineh; we now turned to our 
right, nearly south-west, and followed this valley, or rather glen, to its Wadi Rimm 
source, three miles distant, on a rocky plateau on the eastern shoulder ^ 
of the Serbal range; the glen is rough, steep and tiring, and piled with 
rocks and boulders, and ends in a precipitous ascent; traces of an old 
monastic road, well graded and in good preservation, were sometimes 
seen, though floods have destroyed the greater part; there were palms 
and trickling water in two or three phices; also a few Sinaitic inscrip- 
tions, but these ceased at the foot of the last ascent, and afterwards no 
more were seen. On the summit, about 5,075 feet above the sea, we 
found ourselves in the midst of wild and awful sc*enery; huge shattered 
cliffs and peaks of granite rose on our right and left: to our right Jel>el 
Shinenir, on the eastern flank of Serbal; to our left, Beidhat Um 
Takhah, Jebel Sigilliyeh, and others no less gmnd; beneath and before 
us a immber of precipitous glens and ravines descended from the 
surrounding heights to a principal channel, Wady Sigilliyeh, which 
winds seaward in a deep chasm between massive gi'anite mountains. 
There is a ruined building, doubtless monastic, on the summit plateau, 
built probably as a resting-place for weary hermits. Just beyond it, 
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we plunged into a narrow ravine, falling at a tremendous angle into 
Wady Sigilliyeh, twelve hundred feet below. A more desperate spot 
^^, for a road can hardly be conceived; it was one of the toughest pieces of 

mountain travel we had yet encountered; but the early monks, with 
an energy almost incomprehensible, had constructed an excellent path, 
arranged in steps and winding down the rugged slope; wherever the 
cataracts have spared them, these ancient steps are still intact, large flat 
slabs of granite skilfully and securely laid. Half way down, the steps 
failed us; here the floods had swept away every trace, and we had to 
pick our way with difficulty, and often danger, to the bottom of the 
ravine, amid crumbling debris and over treacherous slides of loose 
friable alluvium. Crossing the wady at the foot of the descent, we 
immediately began to mount the opposite hill -side by a continuation of 
the ancient path, here in a fair state of preservation, and graded with 
admirable skill and judgment along the steep rocky mountain ledges. 
Twenty minutes hard walking, and an ascent of al)out five hundred 
feet from the wadi bed, brought us to the head of a sequestered glen; 
and here, amid palms and wild rocks, with a tiny spring just above, 
trickling amongst maidenhair ferns, were the remains of one of the 
so-called "convents" we had come to see, consisting of no more than two 
or three monastic cells and giu-dens, all in ruins. Half a mile along 
the hill-side we came upon another glen and just such another cluster 
of ruins; and across on the opposite side of the wady, could be 
discerned a third and similar group, approached by a path graded along 
the mountain's face like that we had just ascended. The ruins are 
unimportant, and only interesting as having once formed the abodes of 
recluses so fanatical as to have made their homes in this weird in- 
accessible spot. But the scenery was most impressive — almost over- 
powering — the stupendous mountains, the utter seclusion and death-like 
stillness a,nd the strangely picturesque mixture of desolation and 
verdure. We had a hard and weary scramble home to our tents in 
Wady er Rimm, three and a half hours' steady going, with but one 
short halt at the head of the great ravine. Our day's exploit amazed 
the Bedawin in camp; even Salem, our hardy guide was obliged to 
admit fatigue; the sheikh, Hassan Ibn Amir, evidently thought us fools 
for our pains, and remarked that, Arab though he was, if anything 
could have induced him to go so far, nothing certainly could have 
persuaded him to go and return in a single day." 

Leaving Wadi Solaf at the Naqb el Engawa, after a walk of 2.5 kilo- 
metres, the head of Wadi Hebranis reached, here 1,002 metres above 
the sea, and the water from this point makes its way down a rugged 
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the main waterway of Hebrftn. The road down to the main 
very bad going, being for the most part a narrow, winding, 
ath along the ledges overhanging the pass, and very diflScult 
led camels. At the water-parting there are numerous ruins 



nawamis." 



mding the gorge from the Naqb, one sees the steep jagged peaks 
kh el Barftd on the riglit, while on the left the ridges of gneiss 

behind the other to the foot of Gebel Moreia, a doleritic neck 
> into three peaks, which stand 2,050 metres above the sea. 
le wadi opens out from the pass it receives Wadi Moreia from 
, and opposite it Wadi Um Lass^if — ^o named because of the 
rees growing in it — from the ridge of Matakh el Bariid. 
le point where the valley bends round to the south-west it receives Wadi Ethmed. 
ortant tributary of Ethmed (so called because its water disap- 
1 summer), which supplies a large quantity of the water which 
down Hebr&n, its collecting ground being in the gneiss hills 
1 Wadi Hebr&n and Gebel Moreia. A little further down two 
seders come in from the left, viz, Wadi Moreta and Wadi Tayiba, 
aaer heading in the large mass of red granite, Gebel Baghabuq, 
lies between Gebel MadsAs and Moreia, while the latter takes its 
at the foot of Gebel Tayiba, an outlying part of the above- 
ned mass. 

is a fine wide wadi, also from the left, in which several goodly Wadi Kibrtn 
re seen growing. It heads in Gebel Baghabuq, and running VaUe"). ^ 
he foot of Gebel Madsus, bends north-west and enters Hebran. 
mouth on its left side there are a few sinaitic inscriptions seen inacriptions. 
rge detached block of grey granite. 

it 4 kilometres further down, the Wadi Khalaqa (name a corrupt Wadi Kiiaiaqa. 
E Khirqa, a fissure or rift) a very narrow valley with small 
:;e8 in it, enters from the right, its source being in Gebel Matakh 
Id. Beyond this some very well-grown seyal trees were passed, 
ai Wadi Wfiber entered from the left from its source in the hills 
a Wadis Hebr&n and Mear. 

ttle further down Wadi Emlaha enters from the right. It Wadi Emiaha. 
3 its name from the brackish water found in it. Alx)ut 4 kilometres 

down Wadi Khurr (i.e., a channel caused by the continual 
ig of water) enters from the left from Gebel Khurr. Down to 
)int the main wadi has been fairly wide and straight, its 
varying from 80 to 100 metres between fairly steep sides of grey 
. From its head down to about 9 kilometres from its mouth 
li is occupied mainly by seyal trees. Below this point, tarfa and 
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palms take their place, while running water appear^». In many places 
the tarfa bushes fill the wadi, while a few lassaf are seen on its sides. 
The stream occasionally opens out and forms nice little clear pools in 
which Veronica beccabunga^ reeds, bulrushes, mint, and a few other 
plants grow. Alx)ut 4 kilometres from its mouth the valley narrows 
to about 40 metres, and becomes a winding gorge, which in many 
places in less than 20 metres wide, while the going is rather rough 
amongst sand and boulders. This character may be said to belong to 
the whole wadi, the road being much improved where the Sikkat 
Abbas Pasha, which runs along it still remains intiict. Towering over 
the gorge are precipitous cliffs 150 to 200 metres high, on those sides 
marks are seen showing how high the Avinter torrents occasionally rise. 

Climbing a hill above this pass, a good view of the surrounding 
country can be obtained. To the north, in the foreground, one notices 
Gebel lllimiana, between which and Gebel Wirqa the Wadi Wirqa 
enters the plain. Beyond Wirqa is the j lateau-like mass of granite, the 
Fersh el Ramftz ; while further to the north is the red granite mass of 
Gebel Siqillia with Gebel Serbal towering behind. On the north-east, 
Gebel Moreia with Gebel Madsfts on the east, form the two prominent 
f cultures of the landscape; while away to the south stretches the high 
plateau of hills which culminates in Gebel Um Shomer. The hills 
bounding Wadi Hebnin are mainly composed of grey or pink granite 
which is much cut by dykes; while away to the north, gneiss hills fora 
the green plateau which is called the Fersh el Dhabb. 

It is now necessary to diverge from the direct line followed hitherto 
to give a short description of the hills and wadis which lie on the border 
of Qfi, between Hebran and the limestone plateau to the north-west. 

Passing north the first wadi reached is that of Lllimiana, only a short 
valley heading in the hill bearing its name. 
Wadi Wirqa. The ucxt is that of Wirqa which is a more important drainage line. 

From the toj) of Gebel Wirqa, which is 994 metres above the sea, the 
coarse of this wadi is seen plainly. Near its mouth it has the gorge 
which characterises so many of the wadis which enter El Q&, but after 
passing through the granite band it enters a patch of low hills where 
it opens out. In it were seen w^ater, palms, and seyal trees. At no part 
of its course did it seem to be very wide, but it receives a large part of 
the water from Gebel Siqillia on its way from its head in the Fersh el 
Dhabb. 

The next wadi to the north is that of RamAz, the name meaning » 
secret spring. This is a short wadi which hcjids behind Gebel Raniu^ 
in the Fersh Ramfiz. In it are a few palms and a small but good well 
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of water, while a little further up, the way is blocked by a precipice of 
granite about 13 metres high. 

Between Wadi Rainfiz and Wadi Geba rise the hills of Ramftz, 800 ^^'«<^' ^^'^'n- 
metres, and Geba, 933 metres above sea level. In this valley there is 
a perpetual stream of water running over the waterfall at its mouth. 

"Tliis wadi presents from end to end of its course a scene of 
uncommon magnificence and beauty. At its mouth giant cliffs frown 
down upon a narrow^ chasm, in many places scarcely thirty feet in 
width, through which the drainage of nearly the whole southern slopes 
of Mounts Serbal and Sigilliyeh breaks by a succession of leaps into 
the plain below. The scenes here at flood-times must be almost ter- 
rible. As we saw it, the stream was no more than a trickling rivulet, 
with large pools every here and there; but the smooth waterworn 
appearance of the cliffs for twenty or thirty feet upwards on either side 
of the pass, and widespread signs of devastation in the plain beyond, 
served to convey a faint idea of what those scenes must be. Higher 
up, the valley expands into a wild romantic glen, hemmed in by naked 
granite mountains of stupendous height. A pavement of pink or grey 
granite, polished by the rush of waters, forms its bed, and piles of 
monster boulders here and there encumber the path. A clear perennial 
stream winds down the ravine, now rippling over smooth slabs of rock, 
anon spreading into deep green pools, or falling over boulders and 
ledges in tiny cascades which sprinkle luimbers of ferns growing in 
shady rock grottoes with their foam. For want probably of suflScient 
soil, there are no palms in the valley, but an abundance of marsh plants, 
bright green herbage, and waving rushes ten or twelve feet high, 
flourish by the brook side. The whole scene is a charming strange 
mixture of the savage and the peaceful. Every bend in the glen reveals 
some new and surprising prospect ; at every turn you pause to admire 
the bold forms and glowing tints of the surrounding mountains, and 
the grand rugged cliffs of Serbal closing the distant view. From the 
blank and horrible desolation of El Gaah, to come suddenly into a valley 
so beautiful as this, with shade, water and verdure, and majestic features 
of scenery, is a treat of the rarest kind. As if to complete the contrast, 
signs of life are here abundant and add much to the romantic loneliness 
of the scene ; footprints of leopards mark the gravel by the water's 
side in such numbers that one cannot help wondering how so many of 
these creatures can possibly find subsistance in the desert ; tracks of 
ibex, too, are very numerous ; little brown desert partridges scurry 
over the naked rocks; and locusts, dragon-flies, and winged grasshoppers 
of enormous size, skim through the air." 

6 
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Wadi Medr. Returning south again, the next wadi below Hebr&n is that of Me&r. 

The mouth of this wadi is filled with boulders, and is very rough indeed. 
Out in the plain deep ruts have been cut by the torrents, and a huge 
mass of boulders is piled up, round which the water makes its way in 
different channels. At first the wadi is fairly wide, but it very soon 
narrows into a gorge with perpendicular sides of a dark diorite, 300 
metres high, veined in every direction by white granite, being cut as 
well by dykes of dolerite and quartz-felsite. Here the gorge is little 
more than 20 metres wide. Just above the gorge the wadi widens 
suddenly, and one comes on several streams of running water which 
suddenly lose themselves in the sand. In the middle of the wadi, 
slightly above the water, is a fine grove of well-grown, spreading 
seyal trees which is evidently much used as a camping place by the 
Bedawin. On the right side of the wadi are several small enclosed 
gardens, which are watered by shaduf from the stream near by"; 
palms and various vegetables being grown there. Besides the palms, 
there are sidr trees of great size, groves of tarfa bushes, and numerous 
representatives of the "/76an" (Towara), ^^yessar" (Maazi) and 
'^jTuyina^^ (Ababda) whose great resemblance to the mountain ash 
made it an ornament to the valley. For about 5 kilometres up, the wadi 
was filled with tarfa trees, which practically obscured all the view, but 
beyond this point they were replaced by the "ilban". From the gorge 
upwards the wadi varied from 100 to 200 metres wide, and the bed was 
rather rough and bouldery, there being only the faintest path visible. 

WadiMeq6nu8. On the Way lip a few unimportant feeders were passed, the largest 

of which was Wadi Ghueb. But the first important tributary is that 
of Wadi Meqenus (the hunter's valley) which comes in from the left 
bank from behind Gebel Meqenus. It is a rough wadi impassable for 
camels, and filled with huge boulders and cataracts over which one has 
to climb. The sides of the hills here bear a few small trees and shrubs ; 
of the latter one was a spiny plant with two small rosettes of leaves to 
each spine called ^'oshacV\ while the other resembling ^^artd*^ is called 
^^alda^\ Several pools of water were found in this wadi as well as 
numerous "ilban" trees. Gebel Meqenus, which is 1,007 metres above 
the sea, is evidently the turning point of the water between Me&r and 
Ilti, as all the streams go down from it into the latter. 

Between Wadi Meqenus and Ilti the main wadi is fairly straight 
Near the mouth of Wadi Ilti, Mear widens out, a large terrace marking 

Widi Ilti. ^^^ junction between the two wadis. Wadi Ilti near its mouth has a 

westerly direction, but after winding in and out amongst huge boulders 
of granite for a little, it suddenly bends round until its course is almost 
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due north and south. Here it is better footing but very sandy, and 
after going through a narrow pass of rock it opens out somewhat, the 
hills on either side being less steep and high. Just above the pass the 
wadi makes a U-shaped bend and then bears off to the south-east ; pools 
of water in smooth rock basins were seen, with a babbling stream 
feeding them ; while around them are numerous bulrushes and palms, 
and near by are some old ruins. Higher up the wadi, which was no 
longer passable for loaded camels, were several clumps of palms up to 
which a footpath led along the side of the hills. After passhig Gebel 
Sawasia this wadi rose rapidly and soon ended in the side of Gebel 
Ilti. 

To the east of this wadi rises Gebel Sawasia, a high hill comix)sed of ^®^^ Sawawa. 
granite at the base, but terminated by a steep neck of dolerite at the 
top. Climbing it, it was found that where the granite ends and the do- 
lerite begins the sides are almost sheer up and down, very slippery and 
polished so that it could only be ascended on hands and knees. This 
hill is evidently the Gebel Ilti of the Ordnance Survey, but apjmrently 
they have gone somewhat astray here, as a large wadi is also shown 
which does not exist. 

By the Ordnance Survey the height of this hill was given as 6,480 ft. 
or 1,975 metres. On its eastern side it overlooks Wadi Khrfeta, ending in 
a sheer precipice 1,280 metres high. From the top of this hill a good 
\4ew is obtained of the surrounding hills. To the south could be seen 
Gebel Shiddiq, and beyond it Gebel Um Shomer, which, from this point 
of view, does not look very imposing, the surrounding hills taking away 
from its height ; while to the west are seen Gebels Meqfenus, Ilti, and 
Abu Hagab, forming a sort of plateau sloping up and ending in the 
ridge of Wiqran and Giddet el Ela (the mountain of high dykes). 
The upper portion is much cut up by well-marked black dykes (called 
"giddet" by the Bedawin) ; to the north the plateau-like character is 
continued beyond Hebr&n, until Gebels Illimiana, Wirqa, Siqillia and 
Serb&l suddenly break the general level of the surface ; while bearing 
round to the west are Gebels Tayiba, Madsfts, with the peaks of Moreia 
in the distance, Baghabuq and Um Saha occupying the foreground, the 
latter coming almost up to the side of Wadi KhrSta. Beyond the 
jagged mass of Um Saha and forming the skyline, could be seen Gebel 
Qasr Abbas Pasha (Samr el Tinia of the Ordnance Survey) with its 
ruined palace clearly visible, Gebel Katrina, Zebir, and Abu Rumel, 
while nearer is the black range of Koli and Um Iswed, which approaches 
and eventually forms the wall of the Wadi Siq on the north and Khrfita 
on the west. Returning down Wadi Ilti, at the point where it meets 
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Mefir, there is a bold spur from Sawasia which ends more or less 
perpendicularly, and is continued up the wadi until, opposite Gebel 
MadsAs, it forms a steep, overhanging cliff. 

Gebel Madsas. This is a large black hill with a rather blimt top, its sides much 

seamed with ravhies, and so steep as to render it inaccessible from Wadi 
Me&r. It is composed of a neck of dolerite and it is to this that its 
inaccessible nature is due. The drainage from it is brought down by 
Wadi Rahu. 

Nearly south-east from Gebel Madsiis, Wadi Me&r bends round from 
its east-and-west line towards the south-east, and makes its way over 
bouldery, rough ground along the foot of Gebels Um Saha and HamMha, 
where there are numerous high terraces of piled up boulders, evidently 
the work of the various tributaries which come in from the right bank. 
A little farther on Wadi Me&r ceases, having split up into two 
branches, the main one continuing in the same course being called 

Wadi 81*1. Khreta, while the other, Wadi Siq, comes in from the high land in a 

south-of-west direction. The latter, which at its head is called Wadi 
Otha, heads in Gebel Abu Rumel, and receives from the right Wadi Tayiba 
from the hills behind Um Saha, and opposite it on the other side, Wadi 
Abu Zarqa, from Gebel Koli ; while further down nearer the mouth, 
Wadi Qen comes in from the right from Um Saha. Wadi Siq is a 
fairly open valley which rises somewhat rapidly towards its head, but 
does not seem to present any obstacle to its exploration. Some well- 
grown seyal trees were seen near its mouth. At the fork between 
Wadi Siq and Khreta there is a spur of the dolerite ridge of Abu Mezeraq 
(father of blueness), Koli and Um Iswed which forms more or less 
vertical sides, especially towards the latter valley. 

Wadi Khreta. From its juuctiou witli Wadi Siq this valley rises rapidly towards 

the high lands to the south. To the east it is bounded by the 
steep-sided dolerite ridge of Gebel Koli, etc; while on the west it has the 
plateau called the Fersh Abu Loz, from which it receives Wadis Marzeqa 
and Main. Higher up it forks, the western branch taking the name of 
Wadi Murr, which in turn is replaced by that of Zeraiqia, which heads 
in Gebel Zeraiqia and Abu Shejera, while the other, preserving the name 
of Khreta, bends off to the east and heads in Gebel Zahir. 

FerahAbuLoz. From the fork of Khreta a winding path for donkeys and camels 
leads up to the plateau called the Fersh Abu Loz (the almond plateau). 
This extends for a good distance reaching to the foot of Giddet el Ela. 
On the top, 1,064 metres above the sea, were the withered remains of 
numerous plants, while many bushes of retem and a tarfa tree were 
found on it. During the rainy season the water evidently collects in 
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shallow pools on the surface and deposits its mud, and in a short time 

the place is covered with verdure. The Bedawin take up their goats, 

sheep, camels and donkeys, and camp there as long as the food 

lasts. To the south-east of Giddet el Ela is a pass, the Naqb Abu Loz, Nmib Abu Lok. 

between the Fersh and the drainage which joins Wadi Shiddiq. From 

the fork of Khreta and Murr, down to a little below the junction of 

the former with Siq, a distance of 12 kilometres or so, the wadi fell 

305 metres. Its bed offered a fairly good path and was well clothed 

with retem, which further down was replaced by seyal trees, they in 

their turn giving way to the " ilban," while near its mouth the tarfa 

tree held sway. There is thus a fairly well-defined zone-system to be 

noticed amongst the plants and trees of the wadis, this being observed 

in all the main valleys of the western side of the Peninsula of Sinai. 

This wadi is fairly well populated by Bedawin, a fairly numerous 

encampment being noticed at the mouth, another about half-way up, 

while a third was in Khreta, at the foot of the Fersh Abu Loz. There 

is plenty of water to be found in the side wadis, and as there is also 

plenty of grazing, the people lejid a very easy life, the men doing 

nothing except going out hunting or l>aying an occasional \dsit to El 

Tor or Suez. 

Leaving the mouth of Wadi Medr and turning south, the edge of 
Gebel Hagab and Wiqran is skirted, the mouth of Wadi Wiqran, which aei)ei wiqmn 
drains these hills, being also passed. This is a very narrow, steep and 
rocky valley, which soon terminates in the hills behind. 

The first wadi of importance after Mear was that of Shiddiq (the Wadi swddiq. 
valley with the wide mouth). It is well named, as it has a very wide 
entrance, which rapidly narrows as the wadi is ascended. In the plain 
are several seyal trees. Going up the wadi is extremely difiicult on 
account of the huge boulders strewn in its bed. Not far up several 
pools of water were found w^hich were said to be perennial, water 
trickling out of the rock above them keeping them constantly supplied. 
Numerous plants were found in this valley in the vicinity of the water. 
Over the pools flitted brilliant-coloured dragon-flies, while from shady 
nooks under the rocks the beautiful maidenhair fern peej)ed out. Lasaf 
was also met with, as well as "hammad," the wild fig, while near the 
pools "habbak", one of the mint family, an infusion of which is used for 
dressing wounds, and "hazam," the wild mignonette, are met with. This 
wadi is not practicable for camels except for a little way. Higher up 
water and palms are said to exist. 

Standing on a hill overlooking this wadi, the drainage area is seen to 
be more or less basin-shaped. On the north side the edge is formed 
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by the ridge of Wiqran and Giddet el Ela, while on the east the steep 
ridge, of which Gebel Shiddiq forms the lower peaks, and which culmi- 
nates in the majestic crest of Um Shomer, forms the watershed, and 
its southern boundary is a long ridge running down from the latter hill. 

About two thirds of the way up, the wadi forks, one branch going 
away northwards towards Naqb Abu Loz, while the other goes eastward 
to Gebel Um Shomer. 
Wadi Emiaha. Lcjiving Wadi Shiddiq, several small drainages are passed in which 

are plenty of different plants such as bowal, rimth, etc., as well as a few 
seyal trees, and after travelling about 13 kilometres down the plain, 
the mouth of Wadi Emiaha is reached, which at its entrance is blocked 
with huge terraces through which the water has cut perpendicular-sided 
gullies. In addition to these terracos in the wadi itself, others also occur 
perched high up the sides of the hills, in some places filling up 
tributary valleys. At the mouth of the wadi there is a good well of 
water. 

Wadi Emiaha is impracticable for camels for any distance up, on 
account of the small waterfalls of polished rock, which bar the way even 
for pedestrians. Higher up several good deep pools of water surrounded 
by bulrushes and other plants occur. The bed of the wadi being of 
loose sand, in which are many huge boulders, makes walking very fat- 
iguing. The scenery up this valley is very fine, the wadi being only 
about 30 metres wide, and shut in by sheer cliffs of grey granite which 
rise between 200 and 300 metres above its bed. Looking up towards 
Gelx?l Um Shomer, from whence this wadi comes, a gmnd view of this 
fine hill is obtained. From the wadi it rises away in a sheer cliff, which 
eventually breaks up into a series of jagged peaks rising one behind the 
other, and culminating in the huge cubical crest which distinguishes 
that hill from this side. 

From the mout'ti of Emiaha, a footpath practicable for camels goes 
up on to the low foothills, and leads into the higher reaches of the wadi. 

The general aspect of the country is that of a high central range of 
peaks which culminates in that of Um Shomer, falling away to the north 
and south, while to the west the foothills gradually run down almost to 
the level of the plain. Leaving this wadi, the road led down the plain 
past the mouth of Isli which will be described by the other Survey 
party who went up it. 
Wadi Thenieiii Three kilometres south of Isli the mouth of Wadi Themelli was 
crossed, which heads in the hill bearing- the same name. It is little more 
than a gully, and is far too rough to ascend, but its course could be made 
out fairly well from the top of a hill which overlooks it. 
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About 3 kilometres farther south Wadi Abu Gorf was passed, so Wadi Abu 
called because of the patches of sand and marl which are attached to its 
sides. This is, however, quite a characteristic of all the wadis in the 
region. On the right bank of this valley, and about 2 kilometres out in 
the plain, stands a very conspicuous two-peaked hill visible as far north 
as the Wadi Hebr&n, called Qerain Utud (the horns of the kid) because Qerain utud. 
it actually resembles in appearance the budding horns of a kid. This 
hill is the first of the outlying masses of granite, etc., which are met 
with further south in the coast plain. 

Further on is Wadi Theman, a short, wide-mouthed valley which Wadi xheman 
suddenly ended in a few narrow gullies heading in the neighbourhood 
of Gebel Theman. Near its head this wadi receives another, the Wadi 
Sifsaf . Beyond this valley there is a maze of isolated hills in the plain, 
the most important of which is called Gebel Um Rieh (the mother of 
wind). This hill takes its name from the small wadi which drains it, 
and heads in a hill bearing its name, one of a secondary range which 
lies at the foot of the one forming the watershed. 

The next important valley is that of Wadi Um Hash, about 11 kilo- Wadi Um 
metres further south, which at its mouth is practically a plain, but 
narrows rapidly to about 200 metres. At its mouth it receives Wadi 
Um Rewas from the neighbourhood of Gebel Um Sidr. This wadi 
was full of "bsilla," and there were numerous Bedawin with large flocks 
of goats and sheep feeding in it. Going up it towards the watershed, 
it suddenly narrowed where it received Wadi Girgir. This wadi 
enters through a pass of red granite, and just above this a stream of 
water was met which disappeared in the sand. Further up numerous 
pools of water were met with, and several palms were also seen, while 
nearer the head the whole valley was filled with water from side to side 
which rendered ascent impossible. On the sides of the wadi were 
numerous terraces hanging high above the present bed, and these could 
be seen extending to the water-parting at the head of the valley, the 
highest of them being over 900 metres above sea-level. 

From Gebel Um Shomer down to this point the same type of country 
has prevailed, viz., a high watershed range, with a secondary range at 
the foot of it. A peculiarity of the latter is that it forms in many cases 
a secondary water-parting, the drahiage often passing north and south 
for some distance until it can find a way through to the plain. This 
would seem to suggest that this interruption is in all probabilit}' the work 
of a fault which has let down the foot-hills, and the line of fnicture 
being one of weakness, it soon became the path of all the drainage from 
both ranges. 
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Beyond Wadi Um Hash these distinctive characters are lost, and the 
range becomes broken up into a group of sejmrate hills or peaks. 

Returning down Wadi Girgir a path was found running over alow 
ridge from Wadi Morit, a feeder of Um Hash, into Wadi Tihi. It was in 
it, while engaged in mapping on Gebel Tihi, that a Sinai thunderstorm 
was first experienced. From the hilltop big banks of black angry- 
looking clouds were seen rolling up the w^atershed, and it was hoped 
they would pass on, but suddenly a second mass was seen coming up 
the hills in a direct line with our station. Instruments were hastily 
stowed away, and a rush was made for a slightly overhanging rock 
more than half way down, which was reached just as the first peals of 
thunder were heard, i^^carcely had we got ourselves safely stowed 
away, wdien the raincloud which had been seen travelling in our direc- 
tion, w^as upon us. Kain and hail descended in sheets, and for a time 
the surrounding hills were blotted out as by a mist, while ever and 
anon the scene was lit uj) by a blinding flash of lightnhig followed by 
a deafening crash of thunder. Soon the sound of rushing water was 
heard, and esich gully could be seen iH)uring down a white frothy mass 
Into the main wadi, down which a stream of water carrying pieces of 
W(K)d and other debris was seen rushing. The storm only lasted al)Out 
a quarter of an hour, and it was evident that the centre had not passed 
over us, for our camp, only 3 or 4 kilometres farther on, escaped it 
entirely. What a really severe thunderstorm is like is described by 
Mr. Holland.* 
Wadi Rjwhiti. The ucxt im|K)rtant wadi is that of Kashid, which at the mouth is 

over a kilometre wide, and higher up widens into a plain in which are 
manv terraces. Into this from the ri«rht flows a small wadi — Abu liir — 
while opposite it there enters Wadi Abu Tarfa, so named because of 
the tarfa trees growing in it. Alx)ve this the valley is full of boulders 
which make very bad going. Climbing Gebel Letih, a hill on the south 
side of the wadi and forming the watershed, a good view of the 
surrounding country was obtained. Away to the east, through a mass 
of detiiched hills, could 1x3 seen the Gulf of Aqaba, with Sherm Bay and 
Kas Mohammed stretching towards the south, while immediately below 
is the mass of low hills drained by Wadi Mokateb, Um Khashm, Um 
Gatih and Abu Markh. To the north a good view of Gebel Tihi and 
the course of drainage from it was also obtained, w^hile below to the 
north-east stretched the Wadi Letih which falls into Aqaba. This wadi 
heads close to that of Wadi Morit. 



• "Ordnance Survey of tht* IV'iiinsul.i of Sinui," l*art. I, p. 220, et se'i. 
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Passing out of Wadi Rashid, in side valleys whose there is plenty 
of water, the way lay between an isolated mass of red granite— Gebel 
Hanasia — and Gebel Mokateb, part of the foot-hills of the watershed 
range. Lying well out into the plain is another mass of granite, 
Grebel Masraia, which is connected to the main mass by a series 
of outliers. After passing these, the hills take a sudden bend to the 
gast where Wadi Abu Markh (in which trees of that name occur) ^L^JIwif^" 
^omes down from Gebel Abu Markh. This wadi exemplifies the 
remarks made earlier about the lateral valleys which occur between the 
main range and the foot-hills. 

Passing southward across the plain, the Wadis Sahara (valley of the 
sunstroke), from the hill of that name, and Moket el Dhib were 
crossed, and then that of Um Malaqa was entered. At the point where it 
enters the plain this wadi passes through a fairly narrow gorge in granite, 
but above this it opens out into a small plain which is very rough and 
stony, from which it again narrows, as it nears its head in Gebel 
Um Malaqa. In this wadi occurs the last water until Bir Sherm is 
reached. 

From this point the hills become much lower, the red granite which 
nearly always forms the highest hills suddenly coming to an end in 
Um Malaqa. The continuation of the watershed is G^bel At el Gh^j,i^ete| 
Gharbi, which is a series of sharp peaks of dolerite, quartz -felsite 
and diorite, and is continued by Gebel Madsus and Tima, a jagged 
ridge which ends against a plateau of red granite sloping towards the 
Wadi Ehashaba. 

This range is drained by Wadi At el Gharbi which heads near the ^^y^^^ ®^ 
base of Gebel Um Malaqa. Between it and Wadi Um Malaqa there 
are no hills, the water being parted by a slight rise in the plain. This 
wadi is the first to show a southward tendency in its drainage, and this 
is much more accentuated in the last wadi to be described, viz., Wadi 
Ehashaba. From the former a path leads over some low ridges of 
quartz-felsite into Ehashaba. 

This wadi is a wide shallow valley between a low granite plateau on ^jj^h^ba. 
the east, and a sharp-peaked ridge of sheared and unsheared felsite. On 
either side are small deposits of ssmdstones, much current-bedded, in the 
mouths of all the small, narrow, steep-sided watercourses. This wadi 
runs practically south-east until near its mouth it strikes a hill of harder 
rock, which heads it off to the south, where it passes out to sea between 
the igneous rock and a small hill of coral reef. 

In this valley and Wadi At el Gharbi, there are a few well-grown seyal 
trees, especially in the former near where it enters the sea. In all the 
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wadifi, bfiilla was fairly abundant, and the camels were never in want 
of fodder. 

At the mouth of Khashaba there is a large sand-dune whieh blocks 
the way to the headland of Mohammed, the only path being along the 
beach for several kilometres. 

The following conclusions may now be drawn from what has been 
already written. 

1. That the peculiar lateral drainage noticed between the main range 
and the foot-hills is the direct result of an earth movement. 

2. That, in general, the direction of the wadis is from north-east to 
south-west; the only marked exceptions to the rule are those of Wgdi 
Solaf and El Sheikh, they flowing in a north-westerly direction. , . 

3. The sudden break in the mountain mass between the^ fi^ebel ^lusa 
massif and Serbal is directly due to the geology, the rock present tending 
to weather easily and form plains. 

4. The plain of Debbet el Ramli has been formed by the scour of 
the north-west wind acting on the sandstones and removing them, thus 
at the same time giving rise to the escarpment of El Ti. 

5. The plain of El Qa, with the limestone plateau, is the result of a 
large fracture which has let down the ground to the west. 

6. The enclosed valley of El Araba, with the ])arallel ridges, owe 
their origin to the differential weathering of the soft Nubian sandstone, 
and to the alternation of marls and limestones in the series. 

7. It is probable that the general direction of the wadis has been 
determined by lines of fold or fracture since the general trend of the 
dykes is in a north-east-south-west line. 



4. METEOROLOGY. 

Up to the 6th November there was a decreasing temperature, then 
a rise with sudden fall followed again by a rise which continued 
to the end of the month. During December there was a steadily 
falling temperature which culminated in the first week of January, 
1899, in a severe frost for alx)ut a week, the lowest temperature occu- 
ring on the 4th. From this date there was another gradual rise, a 
maximum being reached on the 4th of February, followed by a rapid 
fall on the 7th, this being followed by another rise and corresponding 
drop to freezing point on the 21st. From this date until the 20th 
Marcli the temj^erature was equable, a sudden fall taking place on this 
day followed by a steady rise to the end of the month. 
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During the five and a half months occupied by the survey rain fell 
on twenty days, on eight of which' it rained heavily, and one day snow 
fell. Hoar-frost was seen on six different days. During the months 
of October and November thunderstorms were very frequent, while in 
the following March they were again prevalent. 

There were thirty-five cloudy days, while during several others the 
sky was overcast for a time. Wind was prevalent along the coast 
during the month of December ; but at the end of February and during 
March there were frequent gales and sandstorms. The prevalent wind 
is north or north-west, but in the early part of the year strong south- 
east w^inds, very hot and unpleasant, were experienced, similar to those 
met with in the Nile valley. On the sea-coast a strong north-west 
wind usually blows every day. 

On the other hand when a south-west wind blows it generally 
brings rain. 

5. NATURAL HISTORY NOTES. 

As the botany of the Peninsula of Sinai has been very thoroughly 
(lone by Dr. G. Schweinfnrth and others it is not intended to enter into 
a detailed account of the different plants met with, many of which were 
collected and dried, being afterwards named for me by the courtesy of 
the former. It is enough to indicate the places where the plants were 
most abundant. In the wadis to the east and south of El Tor many 
plants are found wherever a water-pool or trickling stream is met with ; 
but the places par excellence where flowers are in most abundance are 
the wadis draining the high-lying plain of Debbet el Ramli and Grebel 
el Ti. In these, plants are met with in abundance, clothing the wadis 
and sides of the hills with a many-coloured carpet which looks all the 
more refreshing if one has just left the barren coast-plain. But the 
thing which especially arrested my attention, and which has not to my 
knowledge been previously noted, is the well-marked zones into which 
the main trees and bushes divide themselves, these being determined 
by altitude above sea-level. Thus, speaking generally, the seyal and tarfa 
trees are not found above 427 metres above the sea, while next in order 
comes the "ilban" (Towara) "yessar" (Maazi) "moina" (Ababda), 
which gives place to the retemat 722 metres, the latter persisting up to 
the watershed. This statement of levels means that the last tree of 
tfee kind under consideration has disappeared, but there is a certain 
altitude common to any two for a certain distance. 
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It must be pointed out however that it seems possible, where the 
conditions of soil and plant-food are favourable, for plants to exist 
far above their usual altitude, this being seen in the tarfa groves in 
Wadi el Sheikh and El Gharbi, where the soil was a rich-looking 
marl. 
Animals. Passing to the animals, amongst the mammals, the ibex is the most 

common, being seen several times in numbers from two to ten together. 
Gazelle were only seen once or twice and seem to be much less common 
than the ibex. Leopards occur all over the high plateau and though 
none were actually observed, yet fresh tracks were met with several 
times and one was seen by the Bedawin approaching the camp in Wadi 
Sheqer. They are much hated by the Bedawin on account of the loss 
in camels caused by them each year. - The day previous to that in 
which the camp was pitched in Wadi Sheqer, a camel was killed by 
a leopard quite close to the camp. Wolves and hyenas are also 
found in the sedimentary area. Hares were frequently started in the 
wadis round the Debbet el Kamli, on the northern half of the penin- 
sula, but none were seen in the south. 

Hyrax also occur in different wadis. Snakes were verv rarely seen 
during the period spent in the country; whether it was due to the cold 
weather, or only because they were few in number is difficult to say. 
Only one Cerastes was seen and killed at Ras Mohammed, the others 
were of a harmless variety. 

Numerous eagles abound in the hills, as many as forty were seen 
sitting on a small hill near the camel which was killed by the leopard 
in Wadi Sheqer, one of which having been killed was found to have 
a stretch of wing of 2*5 metres. 

Ravens were fairly common. Peregrine falcons also were seen 
in the cliffs bordering the Debbet el Ramli. Two kinds of partridges 
were seen frequently in the northern half of the peninsula ; these 
have been described and figured in the Report of the Ordnance Survey 
of Sinai Pt. I. 

Numerous chats were also met with in all the wadis, as well as many 
wagtails. 
Water Supply. Exccpt in the coast-plain between Suez and Wadi Gharandel, and 

the range of El Araba and Qa plain, water-supply need cause no anxiety 
to the traveller. In the main hill-mass water occurs in nearly every 
main wadi as well as in many of the side ones. In all the big mountain 
masses like Serbal and the Sinai massif water occurs in many rock- 
pools (often of large) size which are available all the year round, but in 
many of the wadis there are ruiming streams, e.g. Wadi G^ba, Wadi 
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Etla, etc. In the igneous ranges the water is good except where it 
rises from the bed of the wadi when it is often brackish and unpleasant- 
tasted. In the sedimentary area the water is often of a distinctly saline 
nature, in some places, as at Wadi Tayiba and Ethal, being extremely 
brackish and unfit for drinking. In Wadi Gharandel the water is very 
evil-smelling and bad-tasted in spring, but said to be sweeter in winter. 
There is a plentiful supply of water here. 



PART II. 



)UCTI0N. — In deiiling with this part of the memoir, it is neces- 
otice the previous work done on the district under description, 
e conclusion arrived at by the various authors, and discussing 
Daring tlieir results as they coincide or diverge from those to 
e writer has been led. 

istrict has been visited by several well-known geologists, e.g., 
, Fraas, Rothpletz, Bauerman and Le Neve Foster, Holland, 
alther and Blanckenhorn, all of whom have published their 
ns. It is to Walther that geologists are indebted for the 
mount of individual w ork, and the most complete map hitherto 
i. Although not agreeing with all his deductions, it is impos- 

to admire the way in which he did his work in the limited 
lis disposal. 

:o Bauerman that the credit of the discovery of the Miocene 
Faulting of the Curboniferous in Wadi Nasb is due. In the 

out of the Miocene his work has been supplemented by 
z and Blanckenhorn. 

yer was the first to attempt a detailed account of the rocks, and 
le made some mistakes as to the relations of the Eocene and 
us rocks, they were quite allowable in the state of geological 
^e then existing. 
is memoir the geology is described under the following 
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Section I. — Recent and Pleistocene deposits. 

II. — Pliocene and Miocene beds consisting of conglomerates, 

gritty limestones, and gypsum. 
III. — Eocene. 

(a) Upper or Bartonian. 
(t) Middle or Parisian. 
(c) Lower or Suessonian. 
„ IV. — Cretaceous limestone and shales. 
„ V. — Nubian Sandstone. 
„ VI. — (yarboniferous. 

(a) Sandstone. 

(b) Limestone. 
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Section. VII.— Faults and Folds. 

„ VIII. — Igneous and Metamorphic Rocks. 

(I) Igneous Rocks. 

1. Granites. 

2. Syenites and Diorites. 

3. Dykes and Veins. 

4. Lava Flows. 

5. Volcanic Necks. 

(II) Metamorphic Rocks. 

1. Gneisses and Schists. 

2. Gurnetiferous Schists and altered Sandstone 
IX. — Economic geology. 

X. — Denudation and Weathering. 
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Section I.— RECENT AND PLEISTOCENE. 

Plain of Qd. — In describing the deposits in this plain, and the wadi 
which flow into and across it, it is convenient to divide it into tw 
parts (a northern and southern), the imaginary boundary between thes 
being a line joining El Tor and the mouth of Wadi Shiddiq. 

Taking the southern half first, the deposits can be divided int 
two fairly distinct groups, the eastern one being of fluviatile an< 
partly of lacustrine or marine origin, while the other is entirel; 
marine. 

The eastern part, opposite the mouth of Wadi Shiddiq in the middl 
of the plain, is composed of sandy clays, evidently lacustrine or fluvis 
tile, and derived in all probability from the disintegration of the Crc 
taceous Marls higher up, beneath which comes the marly limestone c 
marine origin which forms the floor of El Wadi. Nearer the hills thi 
sandy clay gives place to sand and gravel, which gradually become 
coarser until it is a mass of granite and other igneous boulders mixe 
with blown sand. 

Wadi Shiddiq. At the mouth of Wadi Shiddiq large mounds or gorfs of granit 

boulders occur, while further up the valley, and perched on its flanks 
are patches of sand and gravel often presenting vertical sides. In th 
floor of the wadi itself there is a layer of these gravels which is boun 
together into a conglomerate by a calcareous cement. 

Along the flanks of the hills are mounds of consolidated sand, evi 

Wadi Emiaha. dcntly part of the same series. At the mouth of Wadi Emlaba larg 

masses of gravel and boulders are piled up, through which the wate 
has carved a path with vertical sides, which are now about 20 metre 



high. On tbe flanks c^ the hills forming the wadi walls, masses of 
saiid and igneous gravel are seen perched on either side as much as 
31 metres above the bed of the valley. Tlie^e in all cases exhibit 
fsdrly distinct bedding, and almost vertical sides, and suggest the idea 
that they have been deposited in the valley during a period of subsi- 
dence, the water afterwards cutting its path through them and the 
underlying rock as the land again rose. Higher up the valley, patches 
of a gritty sandstone composed of pieces of felspar, granite boulders, 
etc., are seen attached to the sides of the wadi between 30 and 40 metres 
above its present bed. 

To the north of the wadi, higher up amongst the hills and about 
4 kilometres from its mouth, a patch of this same sandstone, false-bedded, 
bent in various directions, and dipping east and west at angles varying 
between 5° and 8°, is found filling up an old valley. At one place 
where its escarpment was free from &and, it was found to be between 
60 and 70 metres thick, and to be 689 metres above sea-level. 

Further to the south, between Wadis Themelli and Theman, sand- wadi Themai 
rock was found capping the hills 424 metres above sea-level, while in the 
latter valley the same kind of sand and gravel patches were seen perched 
on its sides in the manner above described. 

The next important valley — Wadi Urn Hash— has big banks ofwadiUm 
bedded sand and gravel at its mouth, and similar patches stuck on its ^ ' 
sides, through which the water has cut its way. Higher up, where it 
changes its name to that of Girgir, bedded masses of gravel and sandy 
clay are perched high on its sides, and continue right up to the 
Watershed at an elevation of over 915 metres above the sea. 

At the mouth of Wadi Rashid large banks of sand-rock also occur Wadi Rashid, 
stretching down on either side into the plain, while the same is observed A"ei ohflSbi. 
in the valleys of Um Malaqa and At el Gharbi, in all three wadis the 
8«nd-rock being found on their sides besides lying in the hollows of 
^be hills. 

The plain. — At the point where the neck of Ras Mohammed widens 
out into the mainland a few small masses of coml-bearing limestone 
occur. Except for these the main mass of the plain is covered with 
igneous downwash from the wadis, now largely covered over with blown 
Band. No dunes occur, but the sand is distributed in small ripples which 
make walking very difficult. 

The western or sea-coast part. — Starting from the neck of Ras 
H ohammed, where sand with fossil corals and shells occur, a flat expanse 
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of sand and sandy clay containing much salt, which has evidently risen 
very recently from the sea, as it contains shells similar to those found on 
the shore, begins where the former shades off into the plain. This, at 
first very narrow, rapidly widens out to about 2'5 kilometres, persisting 
at this width for about 7 kilometres when it is again restricted 
to a little over one. For 12*5 kilometres it continues like this, 
and then narrows down to a mere strip, the blown sand of the plain 
having encroached on it. After traversing about 1 3 kilometres more, 
it again widens out to about 2 kilometres, and continues of ver}' 
irregular width, varying from a half to two kilometres for 20 kilometres 
further north from whence, until within 5 kilometres south of GrebSle, 
it maintains an average width of 1"5 kilometres, and then gradually 
dwindles to nothing at that village. 

At the point mentioned as about 5 kilometres south of GebSle a 
change comes over the plain deposits. Low mounds rise up from 
the edge of this saliferous clay, consisting of angular pieces of lime- 
stone and pieces of shells, suggesting in their appearance a " raised 
beach." 
Qn>"i- After passing over a sandy stretch of low ground lying at the 

foot of the low knolls to the east of GebSle, about a kilometre to 
the south of the village of Qrum, a deposit of a granite sand bound 
together by salt and some carbonate of lime is reached, which contains 
numerous recent shells of every description, as well as some reef- 
building coral. This deposit is almost identical with that on the 
beach near Gharib Lighthouse, the fossils of which have been deter- 
mined as Pleistocene at the Natural History Museum, London. It 
is this deposit that Walther marks as Miocene in the map which 
accompanies his " Korallenriffe der Halbinsel der Sinai." This is 
somewhat strange, seeing that the shells are the same as those on 
the shore, and the corals are also the same as those found in the sea 
close by. This deposit lies under the Quarantine Enclosure, and 
extends from the sea to a distance of 3 kilometres inland, while its 
northern boundary is a line due east of El Tor; in all it occupies 
an area of 9 square kilometres. To the east of El Tor this sand is 
full of diflferent kinds of pelecypoda, but gastropoda are rare, while 
in places masses of coral occur. It is also present in a patch to the 
north-west of Tor close to the sea-shore. 

* Fourtau, in his paper on Western Sinai, gives a diagram-sketch of 
the beds which underlie the plain at Qrum. his knowledge being derived 
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from various wells sunk in the vicinity. According to him, the following 
beds are met with in descending order : — 

Top. 

1. Granite sand. 

2. Sandy, salt-bearino: clay. 

3. Sand with sub-fossil shells. 

4. Corals. 

5. Water-bearing sand. 

From bed No. 3 the following shells andechinids were obtained : — 

Laganum Sinaiticum, Fraas. 
Clypeaster placunaAus, Agassiz. 
Lueina lin/jiia //om^Forsk. 
Anomalocardia holoserica, Reeves. 
Centhidea pahtstrej Jousseaume. 
Asaphis violacens, Forsk. 
J)osinia amphidesmoides^ Reeves. 
Travhyeardium peregrinum, Jousseaume. 

As all these shells are living in the Red Sea at the present day, the 
age of these beds must be late Pleistocene to Recent. 

The northern half of the plain. — On the east side, to the north of 
Wadi Shiddiq, the plain from this point to the mouth of Wadi Geba is 
levered with granite, dolerite, and quartz -f el site boulders mixed with 
3lown sand. Opposite the mouth of Wadi Mear large mounds of these 
boulders are piled up, but they gradually thin out towards the middle 
>f the plain where flint and limestone gravel take their place. 

On the west, between El Tor and Gebel Saidna Musa, the ground is 
^rovered by a salty clay or sand over which are dotted many little mounds 
3f sandy clay on which grows the shrub " ghargad. " Between Tor 
ind El Wadi a saliferous clay occupies the low flat ground, which in 
svinter is a marsh. 

Along the seaward foot of this hill is laid a bank of gravel, etc., 15 9*^^ ^^" 
U) 30 metres thick, which is evidently of Pleistocene age, and is probably 
bhe continuation of the younger beach which runs along the foot of 
Uebel Hammam Musa, and which is described by Walther. 

Top, 

Pure Coral Reef 3*5 m. 

2. Fine breccia, in places covered l)y Balanus, echinid 

spines, Ostrea and coral fragments 1*5 m. 

3. Base of coarse angular blocks of granitic material 

forming breccia containing blocks of sandstone, etc. . 1 m. 

6 m. 
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Opposite the mouth of Wadi Hebran, but on the Araba side of the 
plain, small mounds appear near the foot of the ridge consisting of thin 
yellow sandstones,* limestones, and marls containing TurriteUa^ etc. 
These, with others shortly to be mentioned, are evidently the shallow 
water deposits which were laid down unconformably on the limestone 
which forms the flanks of Araba, after the rise of the land had set in. 
The dip in the range is 12°, but gradually falls to 5° out in the plain, 
where the marls disappear under the gravels. 

Along the edge of the limestone plateau on the east nothing but 
mounds of flint, limestone, gravel and boulders are met with for some 
time, until the mouth of Wadi Them&m is reached. From this point 
there begins a series of mounds of gravel and marl which gradually 
occupy the plain. These show a great resemblance in appearance to 
the deposits in the Nile Valley, and have evidently been laid down under 
similar conditions. 

It is remarkable that while in all the wadis to the south of Shiddiq, 
masses of sand-rock and gravel are found perched on their sides even 
up to the watershed, in the valleys to the north these are conspicuous 
by their absence. What the explanation is, is not at all clear, but the 
most likely solution of the problem is that a subsidence of the land must 
have taken place south of that point, sufl&cient to cover the hills, and 
that during that time the various valleys were silted up, the water again 
recutting its way through this silt and leaving patches sticking high up the 
sides of the valleys. These may possibly belong to the same period 
as the lake deposits to be described later in Wadis Fer&n, El Sheikh 
and Sold^f, which are known to be of freshwater origin, but search has 
hitherto failed to reveal any fossil in the former. 

From what has been seen at various parts of Q& it seems fairly certain 
that it is composed of the limestone which crops out here and there, 
although at present it is covered up by blown sand and downwash. At 
several places on the coast a hard limestone was seen to form the floor 
of the sea, and this passed away underneath the salty sand and clay 
which occupy the edge of the beach. 

Although there is no direct proof in the lower part of the plain of 
its having been let down by a fault from a higher position, higher up 
there is, as will be shown later on. 
Younger These occur aloiiiJ^ the sides of Wadi Fer&n and overlie those just 

Pebble Beds. ^ , . . ^ 

described. They consist almost entirely of igneous pebbles, and the 
plain at the mouth of the above-mentioned wadi is also covered 
with them. 

'..:'' f* Bee Section I. 
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In this valley these gravels and conglomerates occupy its sides and Wadi sidri. 
bed for over 6 kilometres. They cap the low hills of gypseous marl 
^hich form the north side of the wadi, while the wide plain between 
this and the sea, as well as that of El Markhft,* are also covered with 
these beds and blown sand. 

Seven and a half kilometres to the south of this valley there begins Wadi WardAn 
n deposit of gravel and conglomerate which in the sides of the wadi is 
seen to overlie a bed of white calcareous sandstone lying on the gyp- 
sumised beds to the east. From Wadi Warden it sends off a long 
tongue to the north-west which lies on the gypsum the whole way 
until it ends against the (?) Pliocene of Gebel Raha, a distance of 11*5 
iilometres. 

To the west and north this deposit occupies the plain up to Ayun 
Musa, where it is replaced by the recent beach, but to the east of these 
springs it extends on to the Isthmus of Suez with the deposits of 
ivhich it is continuous. 

From the point where the above-mentioned tongue ends the (?) Plio- 
cene forms a low plateau sloping west which is cut up by numerous 
ivadis into long narrow tongue-like pieces on the ends of which the 
Pleistocene gravels are laid. This plateau continues for about 15 kilo- 
metres, when the Pleistocene sweeps round suddenly to the east and 
takes its place in a slightly lower plateau which occupies the ground from 
this point (the Wadi Eahali) from the cliff of El Raha on the east to 
the sea, and north on to the Isthmus of Suez. Here it consists mainly of 
sandy clay with some gypsum covered by flint conglomerate and gravel, 
and forming a plateau 1 5 to 20 kilometres wide from east to west. 

Further to the west near the mouth of this wadi, patches of Beach Wadi Deheti. 
Limestone occurred containing many pectens in a brittle state, as well 
as many bryozoa. Above this came a dark-green or brown clay full 
of salt which forms a crust on the surface. Thin beds of conglomerate 
formed the surface in the majority of places, while the clay formed a 
low plateau which extends up to Ayun Musa. 

Round these springs there is a recent beach lying 15 to 20 metres Ayun Mua. 
above the sea. Some of the springs occur in low cones with a basin 
in the centre, which have evidently been formed by the water cement- 
ing the loose sand together by depositing the calcareous matter which 
it has in solution, as freshwater shells such as Meldnia were seen 
embedded in them. To the east of the wells was a bank of oysters 
which had not yet lost their colour, while numerous pieces of broken 
shells such as are seen on the coast were also observed in the sand. 

^ See Seoiioii VL 
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To the east and north the greenish saliferous clay formed a low 
plateau capped by a bed of gravel and boulders which bent away 
to the north-east about half-way between the wells and the Suez Canal. 
On the shore-plain were many limestone boulders, while nearer the 
sea, and on the banks of the Canal, were recent marine beds full of 
shells, forming a raised beach which is evidently continuous with that 
between Suez and Gebel Ataqa. 

Freshwater lake deposits. 

These occur at four places : 

1. Wadi Gharbi. 

2. „ el Sheikh. 

3. „ Ferfin. 

4. Foot of Gebel Hadfid. 

1. Wadi Gharbi. — These deposits, consisting of bedded sandy clay 
and boulders, occur on either side near the Naqb el Hawa, and have 
the appearance of having been laid down in a lake. The presence of 
well-grown palms, tarfa and seyal at this spot is proof of good soil as 
well as water in the bed of the wadi. 

2. IVadi el Sheikh. — From the mouth of Wadi Qassab to El Watia 
on either side, and in the mouths of its tributaries, masses of bedded 
sand, marl, and in some places marly limestone, are found lying from 
valley level up to about 30 metres above it, and their surface seems 
to be more or less horizontal, as it is highest above the valley lower 
down the wadi. In these occur small Physa or immature Lymmva in 
abundance, and a mammalian tooth was also obtained from them. 
Towards El Watia these deposits spread on the one side to the 
plain of Elwi el Agramia, and on the other to the low ground at the 
foot of Gebel el Gharbi. In the wadi, a grove of tarfa with trunks 
of great thickness attests the presence of excellent soil in its bed, and 
this disappears with the marly deposits. Further down,. a little below 
where the road from Suez to the Convent crosses the valley, these 
deposits again appear, containing shells and numerous remains of 
the roots of water-plants. This ceases about 2 kilometres above its 
junction with Wadi Solaf. 

3. Wadi Feran. — About a kilometre above the entrance of Wadi 
el Akhdar these deposits again appear and continue to the end of the 
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marsh at the foot of the Oasis of Fer&n, a distance of 7*5 kilometres. 
At first they are not much above valley level, but rise to 30 metres 
above it where the palm grove begins, being continuous with the bed 
of the wadi. On its western end there is no corresponding fall in 
level, and this can only be explained by supposing that the rock which 
stands in the middle of the valley was continuous with the sides and 
acted as the barrier to form the lake, it becoming breached eventually 
and the water gradually drained off. 

A grove of tarfa and palms marks the site of this old lake, as it did 
in that of Wadi EI Sheikh. 

4. Foot of Gebel Hadud. — In a hollow at the foot of Gebel Haddd 
there occurs a small patch of sandy clay about 30 metres thick 
similar to that above described, through which the small wadis have 
cut their beds, thus proving that it existed before the drainage had 
been formed. 

Walther had satisfied himself as to the freshwater origin of these 
marls during his journey in Sinai in 1887. No other explanation 
than their deposition in lakes formed by an interruption of the drainage 
seems to the author sufficient or capable of accounting properly for all 
observed facts. 



POST-TERTIARY FOSSILS OF WESTERN SINAI, 

DBTKRIUNED BY R. B. NeWTON, NaTURAL HiSTORY MuSBUM, LoNDON. 



Post-Pliocene, 

Qrum and El Tor. 

Haliotis cruerda^ Reeve. 

Capiluna Ruppelli, (6. B. Sowerby). 

do. do, var, Barroni^ (R. B. Newton). 

Emarginula indsura^ A. Adams. 
Scutum unguis^ Linn. 
Clanculus pharaonicuSy Linn. 
Stomatella sp. 
Turbo radicUus^ Gmelin. 

Nerita (crassilabrum, E. A. Sm\th)= Albicilla^ Linn. 
Hipponyx tubrufus. Lam. 
Cypraea erosa^ Linn. 

do. turdus^ Lam. 
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Oram and El Tor — {continued). 

yaiica (Mammilla) melanostoma^ Gmelin. 
Cerithium caeruleum^ G. B. Soworby. 

do, liuppelli, Philippi. 

do, erythrteonense^ Lam. (=sttiberosum Reovo). 
Vertiu/us cedimxdli^ G. B. Soworby. 
Pirenella mammillata,, Risso. 
Triforis perlatus, Isscl. 

do, sp. 
Vernietus, sp. 
Strond;H8 fasciat us, Born . 

do. tricomis, Lam. 
Canarium dentatum, (Linn) var. erythrinum, (Chemn). 

do. gibberulum^ Linn. 
Lampusia vilearis, Lam. 
Fasciolaria polygonoides^ Lam. 
Melongena p<iradisiaca, RoovO. 
Vasam cornigentm. Lam. 
Miira aureolata, Swainson. 
Columhella Jlava, Bniguiero. 
Nassa pulla, Linn. 

do, (Alectron) glans^ Linn. 
Murex ternispina. Lam. 
Chicoreus anguli/erus. Lam. 
Sistrtim elatum^ (Blainvillo). 
Ridnxda ricinus, Linn. 
Oliva in /lata. Lam. 

Ancilla ovalis, (G. B. Soworby) =youn<( of A. tinnamomea, hum. 
Terebra consohrlna, Doshayos. 

do. duplicata, Linn. 

do, sj). 
Con us arenafuSj Lam. 

do. erythrwensis, Bock. 

do. sp- 
Bulla ampul la, Linn. 
Dentalium octagonum. Lam. 
Area imhricata, Bruguiero. 

do, squamosa^ Lam. 

do. sp. (2 forms). 
Anadara radiata, (Reevo). 
Barltatia lima, (Roove). 
Limopsis cf. sordidus, Tato. 
Septifer hilocularis, Linn. 

do, excisus, Wiegmann. 
Spondylus aculeatus, Ohemn. 
Lima cf. sqttamosa, Ijam. 
Plicatula ramosa, Lam. 
Cardita calyculata, Linn. 
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Qmm and El Tor^continued), 

Codalaa exasperata^ Roeve. 
do. Fischeriana^ Lsaol. 
do. JihnlcLf Reeve. 
Divaricella omata^ Reeve. 
Arcopagia scohinata^ Linn. 
Chione eostelli/era, Adams and Reeve. 
Circe carrugaia^ ('hemn. 

do, pectinatay Linn. 
Tapes mrgineOj Linn. 
Chama Jukesi^ Reeve. 

do, nivalis^ Reeve. 

Orbicella Forskaliana, Ed. and H.=(0. manimilosa, Kliinzinf^er). 
Cypliastn^a chalctdicum^ Forsk. 
Pnonasinva^ sp. 
GaniastnFa/avus, Forsk. 
Metdstnpa ^Hlgyptorum^ Ed. and H. 

Fungia patella^ Ellis and Solander, var. Muhita, Klunzinger. 
Pontes cL incrustans^ Defr. 



W*8T 8IDB OF RaS MoHAMMED AND PLAIN BETWEEN 

Ras Mohammed and El Tor. 

Capiluna Bvppellij (G. B. Sowerby) var. Barrani, R. B. Newton, 

Cerithium eryihrtvonense, Lam. (=^tuherosum^ Heeve). 

Vertcigus cedonulli^ G. B. Sowerby. 

Stromhus tricornis^ Lam. 

Dolium pomum, 

Oliva injlata^ Lam. 

Terehra consobrina, Deshayos. 

Conus monachus, Linn. 

Dentalium octagonum^ Lam. 

Area imbricata, Bniguiire. 

Anadara sp. 

Barbatia lima^ Reeve. 

Glycymeris pectwiculus, Linn. 

Margaritifera vulgaris, Schumacher. 

Ostrea upper valve indet. 

Cardita angisulcata, Reeve. 

do, calyculata, Linn. 
Codakia eaasperata, Reeve. 
Arcopagia scobinataj Linn. 
Cardium leucostama, Born. 

do, cf. maculosum, 
Chama nitxiUsj Reeve. 
Clypeaster placunarius, Agassiz. 
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Orbicella Forskaliana^ Ed. and H. 
Prionastnpa sp. 
GoniastrcRa favus^ Forsk. 
Galaxea irregularis^ Ed. and H. 
Cwlaria Arahica^ Klunzinger. 
Pontes cf . inenistanSj Def r. 



Section IL— PLIOCENE AND MIOCENE. 



Pliocene. 



The presence of beds of undoubted Pliocene age on the west side of 
the Peninsula of Sinai, has hitherto been unknown to geologists. Even 
now, although the beds about to be described cannot be said to be en- 
tirely Pliocene, they, as shown by the fossils, constitute passage-beds 
between the middle Miocene and Pliocene. In determining some 
fossils which were sent to him recently. Dr. Blanckenhorn, of Berlin, 
pomted out that certain of them had Mediterranean characters and 
indicated a Pliocene age, while others associated with them were of 
Miocene age. 

The following are the fossils from Wadi Amara which were named: — 

Clypeasier n. sp. aflF. subplacunarius^ Fuchs. 

Pecten cristatus^ Bronn. 

Pecten revolutus, Mich. 

Pecten scabrelhis^ Lsim»=i (Sarmeyiticius. Goldf.) 

extends from Tortonian to Pliocene. 
Pecten cf. operculuris. 
Pecten Barroni, n. sp. Blanck. 
Pecten revolutus^ Mich. 
Pecten, Schweinfnrthi^ Blanck. 

The following fossils also come from Gebel Zieti, which is near Wadi 
Amara : — 

Lucina sp. aflF. incrassata^ Dub. 

LvHna div. sp. 

Lucina columbella^ Lam. 

Corbula^ sp. 

Area sp. 

Cardium sp. 
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Corfmla revoluta^ Brocch. 

Lithodomttfy !itp. n. ? 

Lithodomus (Botula) cL cinn^xnionea^ Ijiirn. 

Cypnra sp. 

Natica redempta, Mich. 



Of these fossils Blanckenhorn writes as follows : — 

" It is to be assumed that Lithodomus (^Botula), cinnamomea^ Gastro- 
chcFua Retzij oysters of the crassissimci'fftnf^ensis group, Lurina sp. 
aff. Hgrina and corals like Cyphistnpa vhalcidicum^ etc., persisted from 
Miocene to Pleistocene times in the Erythra3an region in a salt "Binnen- 
see" situated somewhere in the deepest part of the Gulf of Suez. In 
the Upper Pliocene there was the second invasion of the Mediterranean 
forms into the Erythraean region. At this }X)int there came in Pecten 
variuSj Pecten henedlctus^ Cerlthlum conicvm^ Ostrea cucullata and 
PUcatula, Area lacteuj etc. 

" Possibly in the neighbourhood of Sinai there may be a place which 
still contains remains of this more continental transition period between 
the Middle Miocene (Helvetian) and the Upi)er Pliocene." 

The deposit at Wadi Amara consists of : — 

Top. — Limestone riddled with borings now filled with calcareous 
matter. 

Below this came a yellowish sandy limestone containing gypsum 
and some veins of celestine while there were also numerous teeth of 
Carcharodon megalodon Ag.^ pecten s and echinids. This rested on 
gypsum, as did the deposit on Gebel Zieti which is of a similar nature 
to that at Amara. 

There are suggestions of the sjune order of things in the list of fossils 
recently determined by K. B. Newton, Natural History Museum, 
London, from Wadi Ethal, and Gel)el Khaded el Dhib. At Wadi Ethal 
there is a series of gravelly beds lying at the foot of the Uset-Hammam 
Farftn range, which contain many (K^trea and broken pectens. The 
former fossil has been determined as OMrea cf. nndafa, which is a 
Mediterranean form, and is known from the Pliocene of Italy. 

At the other place — Gebel Khaded el Dhib — the following fossils 
have been determined by R. B. Newton and Dr. Blanckenhorn: — Ostrea 
cf. undatUj Pecten scabrellns (.^), Brocchi, Pec fen J(tssli)u/i (?)^ G. B. 
Sow. and Pecten sp.; J^ecten Kochi) Loc. = (/Wfen Fraasi^ Fuchs), 
Pecten sub-Malvinoe^ Blanck., spines and plate of Cidari.s avenionensis, 
Desm. Here again there is the suggestion of the admixture of 2nd 
and 3rd Mediterranean forms. 
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To tho north of Wadi Wardan is a small group of hills consisting of 
n*-inado rock (unniKwed of pieces of limestone, marl and sandstone, all 
inixiMJ iiidiHcriminatc^.ly, and further to the north covered by gravel, 
wiiili* tiioir hxAVi is a calci\reous sandstone resting on gypsum. 

Hot wa».n this [Nitcli and the cliff of El Ti there extends a low plateau 
whli^i (H)nHi8t8 of gritty limestone at the top, calcareous sandstone in 
(ho middlo, and gy[)six>U8 marls resting on the gypsum bed. To the 
Month thin is khmi to have a dip of 10° W., but further north the dip 
diH^n^iMW tt> IV\ Tho plaU^u slopes upward and merges into Gebel el 
Ti, no cliff marking the lH>undary between the Eocene and this deposit. 
At tho top is a more ctilcareous bed which may possibly contain fora- 
minifora, whilo overlying this is a lied of rounded pebbles of ar num- 
tnulitio nx*k and limestone boulders. This plateau covers an area of 
{H>rha{)8 1 5 by 4 kilometres, and further to the north is replaced by the 
IMoisUxxMio clays and gravels. 

Thi^^ UhIs iHVupy tho same position with reganl to the gypsum as 
tho Miotx>uo or }iii$sage l^s between the Upper Pliocene and Middle 
MitH\>ni\ Might they not repre^nt the more continental transition 
jH^iiHl r\>fon\Hi to by Blanckenhom in the above-quoted remarks ?. 

Miocene. 

Rocks i>f this aii^^ luive been known to exist in Sinai for some time. 
In lSt>S^ Hauerman.* in a visit to Western Sinai fi^ the purpose of 
o^c;iimining tho district for itJS old mines and ore i1e[x>>itSw described 
ile}x>ats fnxn near the moarii of Wadi Gharan«1el. Wadi Tayiha. and 
ln4vl S*rbut eJ l^;uiie?. which he oharacteri:5*e^l as •* Flint-Oongk-nh^ate 
with OonJ<< ** He also ootied the* beds in Gebel Abu Alaqa. ai>l on 
either :^>tW of Wdkii Sidri, where he descril^s them as Winsr an alter- 
iMti^xi of iiir.:-sJi:nir?e with thin cv^ril limestones aixi Keik cootaiiiini: 
a <v\«rs^-iV rEbi^ Pfi:u%. These be determined as M>x«>e^ 

!n IsSS M. Kah?«§^%t scarie^l that he txiivi M>iife Mxveor w»is 
at W^r. Haw:ft» ar^i Ghari&dej fnxn whkJi be otcazwd ••!C*?f?i 

I- isSk^ K^^'rvira: iftcrK^i Mxv>e»e frvxn W»d: Esb*: 

• » « • » « .V ^-^i 



H*^ **»^»JJi «.■». ^ ._?«...« •Ji 'JCs^V*. -«.^t^ «i? —i^ l^^^iAt* 



vm »r Kjwlisi&iiiinwr S^ut^ Aair^ Kaec 'Mb* IlVk 3^ ^ «^ 3ft*^9l% 
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Miocene rocks can be shown to have a much greater extension in 
Western Sinai than was previously kno^vn before the present survey 
was made. They have been recognised all over the sedimentary area 
from the north side of Wadi Wardan to Gebele, a small village south 
of the quarantine station at £1 Tor. 

Banning at the most southerly extension of the Miocene and going 
DorUiward, the first deposit to be described is that outcropping near 
Gebele. 

Behind this village is a low escarpment which might have been the 
coastal scarp, and is covered with sand. It is composed of limestone 
weathering in a nodular manner and containing much salt and a bed 
of Ostrea Virletu This disappears to the east and north under the 
sand and downwash from the hills, but evidently crops up again in 
some low knolls exposed to the east of El Tor,* where the same oysters 
were again found, but, in addition, pieces of a flat echinoderm like 
ScuieUaj pectens, cardia and a few gastropoda were associated with 
them. Above this limestone came a bed of consolidated grit, uncon- 
formable to it, and then igneous gravel and sand. Here the beds seemed 
to dip sharply seawards. This limestone is exposed all the way round 
to El Wadi, the sides and floor of which it forms, and then it runs on 
to the flanks of Gebel Saidna Musa, being evidently of the same age 
as the bed capping that hill. 

El Saidna Musa and El Araba ranije^ etc, — The first of these hills 
consists of Nubian sandstone and Cretaceous marls, capped by a bed 
of crystalline limestone containing corals in very poor preservation. 
At its base and stretching a little distance inland is a raised beach laid 
on against the sandstone, while about half-way up the side of the hill 
occurs another. The following is the general sequence seen : — 

Top, 

1. Hard limestone dolomitised to a certain extent, containing corals from 

which all the septae have been dissolved. Its top is 233 metres above 
the sea. Dip 5° S.E. t 

2. Pebble beds mixed with grit and containing fragments of shells. 

3. Gritty rock with calcareous cement. 

4. Yellow calcareous sandstone covered by a recent beach. 



* See list of fossilB at the end of chapter on Miocene. 

t According to Walther this reef is u dolomite containing 40% of MgCOj, and is of Pliocene 
age, but the evidence is all in favour of its being Miocene, as the l)edH to the north (of which 
it undoubtedly is an isolated part) are certainly Miocene, while those oi^curring in the plain and 
extending on to the Hanks of Gebel Hammam Musa, have also been found to contain Miocene 
fofwilg. The probabilities are thus all in favour of a Miocene age being assigned to these beds, 
further, no certain Pliocene beds have been met with in this region. 
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Hot sprimjs: their origin, — At the foot of this hill issue several 
warm springs much resorted to by the Bedawin and the people of El 
Tor. The origin of these springs seems to be a line of fault running 
along the foot of the hill, up which the water from the plain of Qa, 
after sinking down through the porous beds which compose it, is forced 
by the hard face of the rock which has been let down. The appear- 
ance of the hill is in favour of the fault theory, as it ends in a more 
or less vertical face on a flat plain. 

Abu Suwera, — This bed of coral limestone caps the ridge from 
Saidna Musa to where Wadi Abu Suwera has breached it, and is con- 
tinued on the top of Gebel Abu Suwera along to where Wadi el Araba 
cuts its way through it. At the foot of this hill is a small beach of 
crystalline limestone containing corals, which is about 13 metres thick. 
This is evidently part of the reef which has been faulted down from 
the hill top. The reef on the top of Abu Suwera was in the same 
state of bad preservation as that on Saidna Musa, all the corals being 
much altered. 

Gebel el Araba and Qabeliat. — Under these names are known the 
parallel ranges which extend from Gebel Naqtls to the Wadi Feran, a 
distance of 54 or 55 kilometres. 

Along the eastern and highest ridge from the mouth of the small 
drainage which comes down from the internal ranges op}X)site NaqAs 
there is a deposit of Miocene limestone and conglomerate on the side 
facing El Qa, which extends right up to Fer&n. At its southern end 
it is covered largely with downwash, but as it is followed north it 
gradually crops out more and more, encroaching further up the dip 
slope of the ridge until it covers it entirely, forming the^ top of the 
escarpment. It overlies Cretaceous beds at the south end, but about a 
third of the distance northwards. Eocene beds in the form of Nummu- 
lites Gizehensis limestone, make their appearance under it, and continue 
up to Feran. 

Unconformity. — Between these older beds and this Miocene deposit 
there is a strong unconformity,* marked by a bed of conglomerate 
which, where the Eocene beds occur, is made up of rolled pebbles 
of Nummvlites Gizehensis limestone, and where the dips of the two 
series of beds could be measured, that of the older was 22°, the 



* See Section I. 
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younger was 15°, to the east. It thus follows that as the dip-slope 
of the ridge was climbed, younger beds were observed near the plain, 
while at the top the older representatives were found forming the 
scarp. 

Faultinif. — About 30 kilometres from the southern end the beds 
are much broken and displaced by a combination of strike and dip- 
faults, by which the whole of the beds, including the younger, are 
broken into a series of secondary ridges f and shifted about 4 kilometres 
to the west, the younger beds capping the ridges in the vicinity of the 
fault In addition the Miocene beds are broken by a strike-fault on 
either side of the Wadi Qabeliat, by which a secondary ridge enclo- 
sing a plain is formed to the east of the main escarpment. 

The secondary ridges * on the west side of the range, as has been 
stated previously, have been formed by a series of strike-faults, the 
throws of which have been determined, that of the most eiisterly is 104 
metres, while the most westerly is 79 metres below it. In the western 
ridge there are the remains of a syncline, with its axis lying west of 
north and south of east, with dips towards the centre of 8° and 10° 
respectively. These observations prove that the age of these earth 
movements in question is Post-Miocene, probably Pliocene. 

These Miocene deposits consist mainly of hard, more or less crystal- 
line limestone, unconformably overlaid by the shallow-water represen- 
tatives which were noticed in the plain of El Q&, earlier in this report. 

The following is their sequence as made out from various exposures :- 

1. A pecten bed t containing a flat ochinid like Scutella^ a fow corals 

and a strongly beaked oyster. This ran under the white, sandy bed 
mentioned in the description of f]I Qa. 

2. Limastone full of pectens, etc., Ostrea Virleti near top. 

3. Impure limestone in which pebbhvs of flint become very common. 

This contains a bed of Ostrea Virleti 

4. Hard brownish or grayish limestone continuing a few corals in 

bad preservation. 

5. A conglomerate of i)ebbles of flinty or nummulitic limestone. 

On account of the scattered nature of the various beds, and of their 
never occurring together in the same escarpment, it is extremely diffi- 
cult to obtain anything but an approximate thickness for them, but 
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there are at least 61 metres of them lying on the flanks of the main 
ridges of Araba, and they are about 488 metres above sea-level. 

Qabeliat, — On the top of this escarpment there is a bed of these 
deposits 9 metres thick. This slopes down towards Wadi Feran where 
the following section was obtained : — 

Top, 

1. Crystalline limestone containing small eeliinids and a 

thin layer of Ostrea Virleti 9 metres 

2. Limestone with echinid spines 3 

3. Limestone containing Heterostegina depressa^ d'Orb 3 

4. Limestone containing a thick-shelled oyster like that 

fomid in El Araba, and large pectens 3 



9» 
99 



18 metres 

The whole were dipping 8° to the east. 

Limestone plateau east of El Qa. — On this plateau occur outliers of 
Miocene deposits at three places, i.e., Gebel Asfar, the sides of Wadi 
Abura and Gebel Rigma and Wagraf. The first and last occupy the 
highest points of the plateau. 

Gebel Asfar. — This hill, composed as it is almost entirely of Miocene 
deposits, seems to have been deposited in a syncline formed of Eocene 
and Cretaceous rocks, for although the opposite side of the basin is now 
removed, evidence is forthcoming of its existence higher up the 
Wadi Abura. On the remaining side it dips 30° to the north-east. 
The following is the sequence of these beds from above : — 

Top. 

1. Mass of calcareous sandstone. 

2. Heterostegina bed with bits of Pecten* etc. 

3. Calcareous grits containing coral. 

4. An alternation of sandy and gritty beds with conglomerate. 

5. Conglomerate of flints, flinty limestone and nummulitic limestone 

pebbles. 

These beds dip at an angle of 5 degrees E. 5° S. It was impos- 
sible to measure the thickness of the different beds, because they 
formed steep precipices where well exposed, and where examined 

* See list of fossils at end of chapter. 
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were covered with debris. On the sides of Wadi Abiira (le|)osits of 
the same brown colour and i^ebbly, gritty nature also occur. 

Gebel el Rvjma. * — The beds here arc* again laid down in a sharp 
svncline of nummulitic limestone, and consist of similar sediments to 
those in Gebel Asfar. The following is the succession : — 

Top, 

1. Conglomerate of rounded flint pobblos, lying 850 niotros above the sea. 

2. Thick beds of gritty limestone alternating with conglomorato, and 

containing at the base corals and oysters. 

3. Conglomerate of nummulitic limestono jwbbles^ containing a thin bed 

of gritty limestone in which occur piwes of an ochinid {Scutella). 

These outliers are evidently the remains of a much larger deposit 
which has been removed, the isolated patches owing their existence 
to their position. That they are older than the fault w^hich separates 
the sedimentary area from the igneous nmgcs is undoubted, since the 
base of the deposits at Gebel Asfar has been let down below ground 
at the mouth of Wadi Gebi. 

Wadi Khadahid. — Near the mouth of this wadi the })lain deposits 
are seen to be composed of marly beds lying on a calcareous sandstone, 
which is laid on the edge of nummulitic limestone containing NummU' 
lUes Gizehensis. The following is the sequence from alx>ve: — 

Tbjf, 

1. Marl with veins of gypsum. 

2. Clay. 

3. Fine sandstone. 

4. Gritty calcareous sandstone contiiining pectens. 

The basal beds are tilted at an angle of 30"^ and rest on those of the 
nummulitic limestone, which dip 60° to the west. This seems to prove 
that the earth-movements were later than these beds, and it is ver}- 
probable that when the fossils from them and the patches which rest 
on the top of the limestone hills to the e^ast be examined, they will 
be shown to belong to the same deposit and that the former have 
reached their present lowly })osition through being let down by a fault. 
In the gravels which overhe the marls, igneous boulders occur, they 
having evidently come down Wadi Feran at a later date. 



^ See Section II. 
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Gebel EkmL — On the west side of the camel-path leading to Wadi 
Feriin there is a different series of beds to those described above. The 
following is their sequence : — 

Top. 

1. Crystalline limostono containing coitils 299 metros al30vo the sea. 

2. Sandstone. 

3. A thin conglomerate. 

4. Sandstone. 

Borings of pholadidce and pieces of shell like Tridacna are to be seen 
on the weathered surface. Here the beds were dipping from 10° to 12° 
to the west. 

A little to the north of Gebel Eknii, on the side of Wadi Feran, 
these l>eds, dipj)ing at 15°, rest on what appears to be Nubian sand- 
stone, dipping 40° W. : — 

TOJK 

1. A mass of conglomerate of flints and pebbles of nummulitic limestone. 

2. Yellowish marls. 

3. Oalcareous limestone containing many oysters. 

4. Thin limestones with coral. 

5. (?) Nubian sandstone. 

These beds extend right across the plain to Qalxiliat, at the foot of 
which coral-bearing limestone lies on gypsum. 

North of Wadi FerAn. — The deposits described to the south of this 
wadi are evidently continued to the north, and have their deep-water 
representatives in the large mass of fairly pure limestone which forms 
the low platetui between Wadi Withr and the ridge connecting Gebels 
Abu Ala(][a and Mokateb. This plateau measures 19 kilometres 
avenige length, and 10 kilometres in width. Taking the exposures 
examined on the side of FerS.n in their order from east to west, the 
following are the sections seen : — 

Wadi Khreza. 

Top. 

1. Calcareous Wds containing Ostrea Virleti^ Desh., pectens, etc. 

2. Sandy limestone full of flat echinids Amphiope cf. palpebrata, Pomel. 

These rest on the nummulitic limestone which here dips at 32° W., 
and in turn pass under the greenish marly beds mentioned in the 
description of El Q&. 
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Gebel Withr. — In this section * upper beds are present : — 

Top. 

1. ( ali'arcHjus grit and sjiiid contiunin^!: corals, (»asts <»f ])(»l('cvpotla 

and gastropoda, all badly preserved. 

2. More calcareous beds with grit. 

3. Greenish marls, reddish at the base, the whole deposit Iwin^ 70 

to 80 metres thick. These form the limb of a synclin<% of which the 
previous section composed the other, the limestt)ne bavin;; heen 
removed in the latter. 

In the Gebel Withr section, gypsum and gy})seou« injirls, which 
were found to be altered Cretaceous beds, underlie the Miocene deposits. 
In the Miocene plateau the beds are mainly yellowish limestone con- 
taining sandgrains. 

Between Gebel Khaded el Dhib and Withr, — Near the mouth of 
Waiii Feran, where a hill of nummulitic limestone forms its northern 
edge, there is a "Bejich dej)Osit" let down in a fault^Ml syncliiie, which 
is evidently part of the deposits further to the cast. It consists of the 
following beds : — 

Top, 

1. Conglomerate of limestone pebbles. 

2. Gravel containing rolled nummiilit(vs. 

3. Ochreous, calcareous grit with echinid spines, pectcMis, etct 

4. A Ijasal marly bed. 

These beds dip 15^ E., and on the edjjfc of the fault Mf W., while 
the underlying nummulite bf^ds dip 30^ E. 

Returning to the east side of the plateau, after leavin*:: Wadi Fenin, 
the basal beds are not seen, as thev have been let down bv a fault 
against the Cretaceous marls. This fracture is continued along the foot 
of Gebel Abu Alaqa| which next falls to he <lescribed. 

Gebel Abu Alaqa. — This hill is composed of Nubian sandstone at 
the base with some Cretaceous marls overlying it, alx)ve which come 
the Miocene deposits which are the same as those in (icbcl Wagraf and 
Asfar, and are bent up into a small syncline. 

On the west side of the fault the beds di}) 27 ' AV., while on the north 
side of the syncline (whose axis is ejist and west) the dip is iii' 8., and 
on the opposite side it is only 5^. 



* See Section IL 

t See list of foMili at end of chapter. 
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Wadi Sidri. — Passing down this wadi the sequence of the area can 
be fairly well seen : — 

Top. 

1. Fairly pure limestone which forms the main mass of the plateau. 

2. Flint conglomerate (subangular) cemented by lime. (This is pro- 

bably a reconstructed limestone). 

3. Loose sandy and gritty beds. 

There is a dip of 25° to the south-west on the edge of the area near 
the mouth of Wadi Budra, and current-bedding is well seen in the 
sandstones. There is also a slight dip eastward from Grebel Withr, but 
a more pronounced one to the south. There is evidently a roll north 
and south towards Wadi Sidri and Fer&n. 

From the beds seen in the eastern half of this deposit it would seem 
that the shore of the sea in which they were laid down was not far 
distant, and that the water deepened fairly rapidly to the west, the 
conglomerates which are a conspicuous feature in the eastern deposits 
not being met with on the west. Wherever the base of the Miocene is 
visible on the west it is seen to rest on a floor of gypsum and gypseous 
marl which stops short at a fault along Wadi Withr, the latter having 
thrown down the unaltered limestone against it ; the fracture is therefore 
subsequent to the overlying newer beds. 

Seh Baba. — To the north of this Wadi a small hill has yielded Eocene 
foraminifera of Libyan age, and this series has some things in common 
with it, although there are other features incompatible with its deter- 
mination as Lybian, viz., the presence in it of pebbles of limestone 
containing Nummulites Gizehensis. The final determination of its age 
must await the description of the fossils collected from it. The following 
is the sequence observed in it : — 

Top. 

1. Crystalline beds with various fossils. * 

2. Limestone with large oysters. 

3. Foraminiferal limestone. 

4. Limestone with derived flints. 

5. Marls. 

G. False-bedded sandy limestone. 

7. Gypseous marls with pectens, (?) echinolampas^ etc. 

8. Marls which weather in a spheroidal manner. 

9. Marl beds with gypsum. 

10. Conglomerate of flints aud pebbles of limestone, among which were 

some containing Nummulites Gizeliensis, Some rolled fossils, ap- 
parently derived, are also present. 

11. Gypseous clays. 



* See list of f omIIb at end of chapter. 
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This deposit* lies in a hollow between Cretaceous limestones and 
marls. On the east it dips 20° west while the underlying Cretaceous 
marls are inclined 63° in the same direction. On its western edge the 
Cretaceous limestone is almost horizontal, and against its broken ends 
rests this younger deposit at an angle of 5°. 

Another patch, evidently of the same nature, was seen in a hollow 
lying on Cretaceous marls about 2 kilometres west of El Markh&, against 
which the Cretaceous limestone is let down by a fault. 

Sarbut d GemeL'\ — This is the next place where beds of Miocene 
deposits occur. This hill occurs on the north side of Wadi Hamr in 
the angle formed by its junction with Wadi Ibn Sakkar and occupies 
the downthrow side of the main fault which has let down the younger 
beds to the west. The Miocene beds rest in a syncline of Cretaceous 
limestone dipping at 40° to the west, but with a much smaller angle of 
dip to the east. The following is a section of the beds : — 

Ti>p, 

1. Conglomerate of sub-angular and rounded flints conionted by calca- 

reous sandy matter. 

2. Boulder conglomerate of Cretaceous limestone and flint. 

3. Limestone and flint pebbles. 

4. Beds of conglomerate. 

5. Marly limestone. 

A few pectens were obtained, aud the thick-shelled oyster which 
occurs in the other deposits was also seen, as well as a few badly- 
preserved corals. 

There is an extension cf this (lejx)sit on the south of the wadi, and 
patches also occur along the flanks of Gel)el Abu Demat as far as 
Wadi £th^, down the sides of which occur some deposits of the 
same age. 

Wadi Tayiba. — At the mouth of Wadi TayibaJ there occurs a series 
of tilted beds with a bed of andesitic basalt, which apparently lies 
concordant with the beds above and l>elow it. Blanckenhorn§ gives 
the following section of these beds, with which the writer iigrees, the 



• See Section VI. 
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— 118 — 

former rejjardintr them as belonsrinjj to the Lower and Middle 
Miocene : — 

Top. 

1. Groonish, brittle sandstono with marl and gypsum ... 15 metres 

2. Flint con^jjlomerate with small fra^ifments of black flint 

and few rolled nummnlites, alternating with greenish, 
finely-laminated, marly sandstone streaked with 
gypsum. Shells of Ostrea sp., Pert en cnstafo-eri status^ 

and P. sp 20 „ 

.'5. (xreen, brittle, nodular, marly cl.ay flecked with man- 

^<H1' ^^ ••• ••« •.« ••• ... .a. •«• ••• ••. ... ••. \'.'l ,, 

4. Mottled marly sandstone 0.;") „ 

;■). Coarse conglomerate 0.5 „ 

0. Dark melaphy re-basalt with green zeolites passing into 

brown-red tuflF 10.0 ,, 

7. Black, finely granular sandstone which appears altered 

by contact with the basalt 1.2 „ 

5. Grey sandstone 0.5 „ 

0. Breccia of reddish and grey nummulitic limestone frag- 

111^ 11 LI^ ... .■• ••* ... ... ... ... ... ... ... ... X.V/ ,, 



Total 49.3 metres 



Under these Blanckenhorn found red laminated 
marly limestone with small Numnvdites^ cf. vanola- 

1 i(x^ \ l-C/. • . ... ... ... ... ».. ... ... ... ... •.. l*'."' IIH.lIt ^ 

This the writer did not see, and accordingly mapped all the limestones 
below as belonging to the Senonian. 

With the determination of the age of the beds underlying the 
basalt, the writer does not agree, and regards them as the extension of 
the Oligocene which occurs to the west of the Gulf of Suez. 

In the middle of Wadi Ethal * is found 10 metres of sometimes soft, 
sometimes hard, marly sandstone and limestone w'ith veins of gypsum, 
which dips 28^ N.W., and contains the following fossils : — 

Rolled nummuHtes. 

Numerous shells of Pecten cri8tatocostntu.% Sacco, var. Neivtoni^ Blanc- 
kenhorn. 

Ostrea sp. 

Ostrea Virleti, Desh. 

and further on, Ficiila condita, Brogn. 

Septunvs granulatxis^ Milne-Edw. 

Balanus sp. 



* *'Da8 Miocan/' Zeitech d. Deutsch. geol. Oesell., 1901, Heft 1, Band 53, s. 77. 
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Rothpletz also collected from the neighlK)urhood of Wadi Etlial and 
northwards the following fossils : — 

Psammechinns dtdnus^ Ag. 

Spalatigus ocellatus^ Defr. = Maretia Furhau Opiionh., accor(lin<r to 

Blanckenhorn. 
Ostrea hutillum^ May. 
Pecten Malvinft*^ Fnchs. 

To the west of Gebel Krer is a second ridge, Gebel Gushia, consisting 
of a hard calcareous sandstone containing layers of flint pel)l)les, and 
in which Ostrea Virletij Desh., were seen, l>en('ath which came gypseous 
marls, the whole dipping west 3°. Further west, near the flanks of the 
Uset-Hammam Fanln range, are l)eds* forming a syncline, with a dip 
towards the centre of 12^, and consisting of the following members : — 

lap. Marly beds with gyi)suin. 

Base. Sandy calcareous beds containing pectens and ostrea. 

These beds may perhaps be the basal members of the Miocene, but it 
was impossible to verify this as they were covered up to the east, and 
the matter was further complicated by the gypsumisation of these rocks. 
As this was the apparent relationship it has been adopted, and the beds 
above-mentioned have been regarded as the same as the gyj)sumised 
rocks about to be described.! 

On the north side of Wadi Ghanmdel in Gebel Hoshera there occurs 
a series of beds which are evidently a continuation of those of Gebel 
Gushia. In this hill the followinir beds were made out : — 

Top, 

1. Beach limestone containin<^ nullipores, pieces of Peden^ and casts 

of C onus J etc. 

2. Whitish marly limestone containin^r thick-slielled, riMied oysters. 

{Ostrea Virleti^ Desh., and dff/ifftlinu, = var. RnhljVi, Fuchs.) 

3. Greyish marls with oysters and (rasteropoda. 

These rest unconformably on gypsumised beds, which are of Geno- 
manian age as determined by the fossils. Other two j)atches oF similar 
rocks occur to the north of this, while on the contiiuiation of the ridge 
two more good-sized areas of these beds were discovered later. Gebel 
Zieti is capped by the same beds as those met with in Hoshera. In 
the plain of Amara there occurs an are^i of shallow-water dej)osits, 
evidently lying in a syncline of the gypsum which here forms the 



• See Section IV. 

t Since writing the ab<>v».*, the ostrwi foumi in tht-sr Iwds li:u> Wr.\\ idoritit'uMl a> (f^ttrea cf. inulatu 
which ponits to a higher horissun, viz, — :i (xi^ssi^e l>f(l l)etw«*un Miocono and IMinirin.'. 
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floor. In a hill near the north edge of the plain and not far from the 
Suez road a different kind of deposit was met with. It consisted of : — 

Top. 

1. Limostono riddled with borings now filled with calcareous matter. 

2. A yellowish sandy limestone containing g}T)sum, and here and there 

veins of celestine, while there also occurred numerous large shark's 
teeth, flat and heart-shaped echinids, nearly all broken, as well as 
numerous small specimens about the size of split peas. Numerous 
specimens of pectinidae and echinoderm spines were found. 

o«i»ei Khniafh. This deposit rests on the gypsum, and extends away towards the 

sea, towards which deeper water conditions seem to have existed, as 
there is a fairly pure white limestone in the series containing casts of 
the corals which were seen in the other localities, as well as the pectens. 
Further to the north this deposit contains, in the uppermost beds seen 
in the plain, numerous thick-shelled oysters {Ostrea VIrleti Desh). 

Higher up Wadi Ward&n another patch similar to that at Zieti was 
found capping a hill of gypsum. The top consisted of hard Beach 
limestone similar to that on the west side of the Gulf of Suez, in which 
several specimens of coral occurred, while the base was of a sandy nature 
and contained marly beds in which a few oysters were found, the 
whole being 1 22 metres thick. This was evidently part of what was 
once a continuous ridge, but which has been broken up into isolated 
outliers such as Getel Khalafa, Zieti, and HosherS.. Further to the 
north-east there is another patch of the same rock also lying on gypsum 
which is evidently continuous with the other exposures to the south. 



LIST OF MIOCENE FOSSILS 
Dktkrminei) by R. B. Nkwton, Natural History Musbctm, London. 



Wadi Amara and Gebel Amara. 

Carcliarodon megalodon^ Agass. 
Ostrea Virleti^ Desh. 
Pecten cnstatus, Bronn. 
Pecten revolvtuSy Mich. 
Pecten scabrellus, Lam. 
Pecten cf. opercxdarts, 
Pecten Barrani^ n. sp. Blanck. 
Pecten Schweinfurthi. Blanck. 
Schizaster sp. 
Schizaster of. Parkinsoni. 
Clypeaster suhplacunarius, Fuchs. 
Ecldnocyamus cf. Studeri^ Sisin. 
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GebdZietL 

Lueina sp. aff. incrassata^ Dub. 

Ludna div. sp. 

Lueina columhella^ Lam. 

Corbula sp. 

Area sp. 

Cardium sp. 

Corbula revoltUa^ Brocch. 

Lithodomus n. sp. ? 

TAihodomus (Botula) of. ctnnamom^a, Lara. 

Cyprrsa sp. 

Natica redempta^ Mich. 

Symphyllia sp. 

Gebel Hoshera. 

Carcharodon megalodon^ Ag. 

Ogtrea digitalina var. Rohlfsi^ Fuchs. 

Oitrea sp. 

Ostrea Virletij Desh. 

Seh Baba and Wadi Legam. 

Ostrea digitalina^ Eichw. 

Pecten cristatocostatus, Sacco. 

Grigantopecten latissimtis^ Brocch. 

Pecten sp. 

Pecten cristatus^ Bronn. 

Serpula spirula>a^ Lam., (derived from Eocene). 

Ccelopleurui ? 

Gebel Sarbut el Gremal. 

Ostrea sp. 

Pecten Zizinics, Blanck. 
Pecten revolutus, Mich. 
Pecten sp. 

Gebel Withr. 

Ostrea Virleti, Desh. 
Pecten Zizinice, Bhmck. 
Pecten sub-Malvincv, Blanck. 
Echinolampas ampluSj Fuchs. 

Gebel Kbad6d el Dbib. 

Ostrea cf. undata, 

Pecten sp. 

Pecten Kochi, hoc.={Pecten Fraasi, Fuchs). 

Pecten sub-Malvinw, Blanck. 

Pecten Josslingi f G. B. Sow. 

Pecten scabrellus ? Brocch. 

Spines of Cidaris Avenionensis, Desm. 

Cellepara sp. 
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North side of TVadi Feran. 

Ostrea digitalina var. Rohlfsi, Fiichs. 

Ostrea Virleti, Desh. 

Pecten Ziziniiv, Blanck. 

Pedunciiivs sp. 

Lucina sp. (of the group of L. Tigrina, L. i. 

Lueina sp. 

Natica sp. 

Amphiope of. palpelrrata, Pomel. 

Symphyllia ? Cast. 

Heliastnea f 

Orhicella sp. 



South side of Wadi Feran, 

Ostrea frondosa^ Sorres, var. caudata, Miinst. 

Ostrea Virleti, Desh. 

Pecten cf. Beiidanti, Bast: not P. Zizinuv, of Blani-k 

Pecten revolutus, Mich. 

Pecten sub-Malvino', Blanck. 

Solenastrfpa turonensisj Mich. 

Operculina comjAanata, Bast. 

Litlwthamnium sp. 

Gebel el Rigma and Wagraf . 

Ostrea Virleti, Desh. 
Solenastrcea turonensis^ Mich, 

Gebel el Araba and Qabeliat. 

Ostrea digit alina^ var. liohlfsi^ Fiichs. 

Ostrea Virleti, Desh. 

Ostrea sp. 

Pecten revolntus^ Mich. 

Pecten Zizinuv, Blanck. 

Pecten cf. Zitteli, M.E. 

Pecten gloriamaris, Dub., var. longolaevis^ Sacco. 

Pecten snlHMalvinw^ Blanck. 

Pecten cristatocostatus, Sacco, var. Newtcyni^ Blanck. 

Spondylus^ sp. 

Corhis sp. 

Celle]xyra cf. palnuita^ Mich. 

Solenastrewa turonensisy Mich. 

Heliastrtea sp. nov ? 

Orbicella Schweinfurthi^ Felix sp. 

Wadi Khadahid. 

Pecten cristatocostatuSy Sacco, var. Newtoniy Blanck. 
Pecten sulp-MalvincPy Blanck. 
Pecten Zizinia^^ Blanck fragments. 
Pecten Kochi^ Log. 
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Wadi Geba and GMbel Asfar. 

Ostrea digitalina^ var. Rohlfsi^ Fnchs. 
Orbicella Schweinfurthi^ Felix sp. 
Operculina complanata^ Bast. 

Limestcme north-east of El Tor. 

Glycimeris pilosus, Linn. 
Glycimeris^ probably sp. nov. 
Volsella Brocchi, M. Eymar. 
Ostrea Vtrleti, Desh. (S. E. of Gebele). 
Pecten cf. opereularis^ Linn. 
IHplodonta cf. rotundata^ Montagu. 
Divaricella cf . omata^ Agass. 
Tellina sp. 

CaUista erycina^ Linn. 
Papillicardium papillosum^ Poli. 
Solecurtus cf . strigilatuSy Linn. 
Kuplus (Septaria) cf . arenanay Lam. 
Solenastrcea turonensis^ Mich. 
Heliastrcea sp. 



Section IIL— EOCENE. 

This formation has perhaps been less noticed by previous visitors 
to the Peninsula of Sinai than the Cretaceous, many of the rocks put 
down to the latter belonging in reality to it. Thus, in the map published 
by the Ordnance Survey of Sinai the southern part of the area is repre- 
sented with fair correctness but in the northern part much that is 
Eocene is not shown. Similarly in Hull's map published with his 
memoir on Western Palestine, the whole of the southern part is shown 
as Eocene, whereas the main rock there is Cretaceous. Walther's map 
is on the whole the most correct published although he appears to be 
mistaken in putting as Eocene an area of Newer Tertiaries on the 
north of Wadi Ferftn. Fourtau * recognised no nummulitic rocks 
until the Wadi Fer&n is reached, and his description of this area is 
largely based on that of Walther. 

(a) Upper or Bartonian. 

In the following account, it is endeavoured to divide this formation 
as far as possible, in the absence of fossil determinations for all the 

• Op. cit. 
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areas, into Upper, Middle, and Lower Eocene. Beginning with the 
Upper first, this division, as far as is at present known, occurs only in 
Gebei Abiad. patches Capping the range known as Gebel Abiad, lying to the north 
of Wadi Abu Qfida. On the point overlooking this wadi there were 
the following beds : — 

Dtp. 

1. Calcareous beds with hard layers in them ; the softer laminnc contain 

nummulites and other foraminifera 

2. Nodular beds containing derived nummulites. 

3. Whitish limestone containing nodules of nummulitic rock, as well as 

Operculina^ etc., thickness 15 metres. 

This lay unconformably on the Gryphiea limestone of the Cretaceous. 
This deposit dips about 5° to the S.W. In another point of this range 
the white limestone bulked larger than in the first, but it also contained 
the rounded pebbles of nummulitic limestone and its thickness was 
about 90 metres, the same bed underlying it as in the first, while its 
dip was S'^ N.E. To the east this bed lies against and upon the Cre- 
taceous marl, and is faulted down against the Nubian sandstone at the 
foot of Gebel el Ti. Further north near the extreme end of Gebel 
Abiad at the head of Wadi Abiad (northern drainage of that name) the 
thickness of this deposit was found to be 116 metres ; but the floor 
on which this deposit has been laid down is evidently very uneven, 
for, sometimes only 30 metres are seen, and in the case of the wadi 
close to the hill where the greatest thickness was found, only half that 
thickness was obtained. In Wadi Abiad the junction between 
this deposit and the underlying rock is very marked. The lowest bed 
consisted of rounded blocks of hard nummulitic limestone about the 
size of a man's head, with little or no matrix between, let into i)ockets 
like "potholes". The underlying bed contains nummulites, the Creta- 
ceous bed having disappeared. In the hill where the greatest thickness 
was found, a bed full of blocks of foraminiferal limestone with a matrix 
of soft limestone was also seen. 

From specimens from this area sent for determination to the Natural 
History Museum, London, Chapman * has recognised the following 
foraminifera : — 

Globigerina hulloides^ li'Orb. 

Operculina eomplanata^ (Def.) var. discoulea^ Sch wager, 

Nummulites planulata, Lam. 

do. variolariay Lam. 
Orbitoides dispansa^ Sowerby. 



♦ Geol. Mag. Dec. IV. Vol. VU, 1900, pp. 308-31«,and 307-373. 
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From these Chapman concludes that this deposit belongs to the 
Bartonian or Upper Eocene. Blanckenhorn * has criticised this 
adversely and refers the deposit to the Miocene, but the writer is 
unable to agree with him in this view, as the field evidence is all in favour 
of its being Upper Eocene, the strong unconformity representing the 
break between the Middle division and this. 

The strongest argument in favour of the ])resent determination lies 
in the absence of pectens, echinids, and ostrea, all of which are 
present in abundance in the other undoubted Miocene deposits met 
with in this area. This point was kept in mind by the writer while 
examining the beds, and a careful search was made for other fossils 
with negative results. 

(b) Middle or Parimin. 

Coming now to the Middle Eocene, it forms the cliff of Gebel el Ti 
from where it bends away eastward opposite Suez, through Gebel Raha, 
Sudr, and Sin Bisher, a little south of which it descends into the plain 
running as far south as Gel^el Abiad where it passes under the Bartonian ; 
it emerges again further west and forms Gebel Um Adam and Sanilfa, 
its southern limit being almost on Wadi Gharandel. It conbiins 
Nummvlites Gizehensis in the cliffs of Gebel Raha, while further south 
it is full of smaller nummulites and small foraminifera. No pelecypoda 
were seen at any point where it was examined, it being in general, a 
white chalky limestone. 

The next place where these beds occur is in the range of Hamm&m Oebei 
FarAn and Uset, f where there is a great thickness of nummulitic rocks, FarSn^ami 
containing similar foraminifera to those found in Gebel Krer. This ^^^' 
range presents a steep escarpment to the sea, the dip at this point being 
practically nil, but when examined a little further to the east it is 
inclined at an angle of lif thus showing that there is here a broken 
saddle the western limb of which has sunk under the sea. In this range 
the boundary between the Eocene and Cretaceous rocks has not been 
seen to the south but it undoubtedly occurs near the walls of Wadi 
Ethal. On the east of the sedimentary area and dipping west at 
angles varying between 8"^ and 30"^ occurs another patch of Eocene 
rocks forming the range of Gebel Krer. f In this range the Eocene has Oebei KrSr. 
been thrown down to the east against the Cretaceous marls, while a 



♦ Zeitsch. d. Deutech. Oeol. Gesell., 1900, pp. 417-418, 1901, pp. 75-79. 
t See Section IV. 
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duplicate ridge of the former is formed further west. Further to the 
north, although the fault is continued, the throw is not sufficient to 
expose the marls and the two ridges become one. In this ridge is a 
series of limestones crowded with foraminifera, samples of which have 
been examined by Chapman * who recognises the following genera and 
species of foraminifera: — 

Bolivina punctata ? d'Orb. 
Globigerina hulloides, d'Orb. 

do. ronglohata, Brady. 

do. cretacea ? d'Orb. 
IHscarhina rugosa, d'Orb. 

do. glohulans^ d'Orb. 
Rotalia ralcali/ormis^ Schwagor. 
JS'ummidites subdiscorbina, Ue la Harpe. 
Nummulites curvispira, Meneghini. 

do. Gizehemis, Ehr., var. Pachoi^ De la Harj)e. 
Orbitoides dispansa. Sow. 

do. ephippium^ (Schlotheini). 

do. papyracea^ Boubee. 

Ridge between F^om specimens collected underneath this horizon it was found that 
Gebei Abu xh\% ridffe was composed of both Middle and Lower Eocene. For the 

Alaqa and ... 

Mokateb. general relations of the beds in this area see Section IV. After this 

locality no more Middle Eocene is found until the ridge between Gebel 
Abu Alaqa and Gebel Mokateb is reached where a rock crowded with 
N. Gizehensis and a smaller species is found underlying the Miocene 
deposits. This overlies the Cretaceous and sweeping round its flank 
crosses Wadi Fer&n and extends down as far as Wadi Khadihid, 
being inclined at angles varying between 32^, 60^, and 80^. At Wadi 
Khad&hid this bed contained numerous oysters and echinoderms, while 
at the base of the limestone were several fish -teeth. In a sample from 
this place Chapman* has recognised the following foraminifera : — 

Truncatulina umbonifera^ Schwa^or. 
Aummulites gizehensis^ var. Pachoi, De la Hari)e. 

do. curvispiray Moneghini. 

do. Barroni^ sp. nov., (Chapman). 

do. Ramondi ? Def ranee. 



Wadi 
KhatUhid. 



Qebel £1 
Big^ma. 



At the top of Gebel el Rigmaf these beds are found underlying the 
Miocene Deposit. They have been let down by a fault against the 



* Loc. cit. 

t See Section. II. 
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Cretaceous marls. To the east of this beyond the cliff, the Eocene beds 
have again been let down by a fault against the Gryphcea bed of the 
Cretaceous, and are inclined towards the cliff at an angle of 30^. The 
beds at this place are full of echinoderms and oysters ; of the latter the # 
following have been determined : 

Ostrea rarilamella^ Desb. 

Ostrea Clot-Beyi. 

Ostrea Fraasi^ M.£. = 0. eleffans, var. e^rotjyroides^ Oppenh. 

To the south-east of this i)oint these beds form the surface of the 
plateau resting against the gneiss and igneous rocks of the Central 
range ; their characters are verj' constant all through except that here 
they contain thin beds of nodular limestone. Where this area was 
examined it was dipping at 30^ to the east. Further west, near the 
mouth of Wadi Thaghadi, nummulitic limestone occurs on the top of 
the plateau overlooking this valley and faulted down against the Nubian 
sandstone. It also caps the hill on the east side of Wadi Abura, and 
underlies the Miocene deposits near its mouth. In Gebel Asfar this 
bed likewise underlies the Miocene deposits on one side at least, 
dipping steeply under them and apparently forming a sharp fold 
by which the older beds are made to appear on the ejist. It also appears 
in Grebel Safariat where it is dipping steeply at 55° towards the hills, oehei Sofana 
(A section is given in the chapter on the Cretaceous, p. 1 34, in which the 
various beds of this formation are shewn). These beds are full of large 
nummulites, oysters, and the gasteropod lliersitea while a few corals 
were also found. * Amongst the large nummulites Chapman f recognised 
the following species. 

Nummulites gizehensis^ (Forskal), var. Ehrenbergij Do la Harpo. 

var. Li/ellij d'Archiac anil Haiin. 
var. Paclioi, De la Harpe. 



5» 99 



On the west side of the sedimentary area near the sea-coast at the Oebei Khad^ 
mouth of Wadi Ferftn is a small hill called Khaded el Dhib where this ^^ ^^*^- 
rock occurs. It is the same as is met with on the east, and has been 
thrown down by a fault hading west, the beds themselves dipping 
west at 30°. Along the shore side of Qabeliat a small patch of this rock 
has been thrown down against the Cretaceous marls. 



* See list of fossils at end of chapter, 
t Loo. oit* 
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GebeieiAraba. In Gebel el Araba, however, this bed is continuous for a long wei^y 

under the Miocene deposits. In Wadi Qabeliat, where the Miocerme 
deposits have been faulted, the nummulitic be<l is found iniinediatelj?' 
underneath. Higher up the cHff this bed is again found forming ^ 
small platform at the foot of the next patch of Newer Tertiaries vvhi 
is faulted down from the main cliff. It also occurs in the main cli 
in the same position as in the others. (For the general relations of thes^ 
beds see Section I.) Here the dip was about 22° while that of the over- 
lying Miocene w^as 12°. The nummulitic bed does not extend th 
whole length of the ridge of El Araba, as it was absent about 22 
kilometres further south. Between it and the overlying deposit there^ 
is a bed of conglomerate composed of pebbles of nummulitic limestone- 



(c) Lower Eocene, 

There now remains to be describefd the occurrences of the Lower 
Eocene or Libyan series. There are op^ * three known places where 't 
occurs at present, viz. Gfebel Krer, ^ a small hill at the confluciiGe of 
Wadis Baba and She^SI, rnd in Gebel Safariat. In the first of these 
places these beds occur between the Middle Eocene and the Cretaceous. 
In a specimen from this place Chapman f recognised the following 
f oraminif era : — 

Miliolina circularise Bom. 
Alveolina boscii, Dofr. 

„ decijnenSy Schwa^cr. 
Bigenerina (?) nodosana^ d'Orb. 
Glohigerina Cretacea ? d'Orb. 

Operculifia complanata. Defr. var. canalindata^ d'Arch. 
JSummulites Gvettardi^ d*Arch. and Hainie, var. antiqua, Do h Harpo. 
Orbitoides dispansa^ Sow. 

„ jxipyracea^ Boub^e. 

Gebel Kr6r. From these he concluded that these beds were of Libyan age. In 

the cliff of Krer the thickness of Eocene limestone is at least 104 metres, 
but how much is Middle and what is Lower Eocene it is impossible to 
say without a careful examination. It is however certain that the 
Libyan beds form the smaller part of the cliff. 



• Sec Section IV. 
t Loc. cit. 



At the junction of Wadis Shellftl and Baba, these beds form a small .lumtion <>f 
ill of which the following is a section : — mui siuoiui. 

Top. 

1. Crystalline limestone with u \>oA of foniniiiiifera at its lms<». 

2. Gyi>s<H)iis marls contuinin;:: ^Hfctens ami Krhinnlanijkfs, as well as 

layers of flints from the Cretjicoous. 

3. Beds of rounded and angular flints, lyin<r uncon forma l)ly on the 

Cretaceous. 

In this rock Chapman * reco<;nisod these fossils : — 

lejrtularia agglutinan*^ d'Orb. 

OperruUna romplanata^ (I)efr), var. ranaHnilatay d'Arcli. 

yummuUtes Ramondi^ Defr. 

It is not known at present whether this one little hill is the whole 
of the Lower E(K*ene in this area, as the spt'inniens from it are not yet 
determined. 

One striking difference bet.veen the eastern and western shores of 
the Gulf of Suez is the ihsence of the Esna shales and the Hintv 
liu. itone series so common ^n the Egyptian }?i<le. In no place have 
they been met with, and it would apo4ir t^^at while they were Ixung 
deposited to the west, Sinai was a land surl'juc undergoing deiuidation 
and degnidation, the upper part of the Cretaceous luMiig removed ])rior 
to the deposition of the Lower Kocc^ne. In the northern half of the 
penhisula, denudation has been much more active, the whole of the 
Upper Cretaceous or Danian being absent, and nearly the whole of the 
400 metres of the Senonian havin<r likewise been carried awav. From 
the general ap{jearance of the rocks it would seem as though there had 
been a rapid subsidence, and tlu* lower rocks were deposited in deep 
water, that after the Lower and Middle representatives had been laid 
down an elevation took place, (the most of the land having previously 
sunk beneath the sea as evidenced bv the ])resenee evervwhere of 
Middle Eocene) during which there wasacertiiin amount of denu(hition 
by w^iich the unconformity seen in (Jebel and ^^'a(li Abiad was ])ro- 
duced, while later a second subsidence took place to allow of the depo- 
sition of the Upper Locenc; or liartonian, the lower rocks being exposed 
so as to undergo degraihition and furnish the jn'bbles and boulders seen 
in that dejx>sit. Overlaj) nuist also have taken place as Hartonian beds 
are found on Cretaceous marls. 

• Loc. Cit. 
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EOCENE FOSSILS 
DKTEEMf.veii BV R. B. Xewtox. Xatcbal History Mcskcm, Loyi^oy. 



Gebel Sa&riat. 

(fdonlaifnt matmiui^ AinL««. ^SD«^<j*oiiian). 

Turritella BrtffhotL C<f*<vnsknn i ^ ). 

Theriitea ffraeilis^ Cor|. ( ^ ), 

Theriitea^ *p. nov. 

TerttiM^ c-f. omatui^ Lam. 

Staphartder «p. 

Ontrea Frtiati, M.E. = O.ele^ans Wiv extviyrm^les^ Opp^nheim. 

CarffUa plarnnoiJeSy r*aatraine. 

Meretrix sy>. 

CaUiiia nJperynncidri^ Des^h. 

Erhinolampajf f*rameri^ Loriol. 

IJeliasiraea <p. 

Attroc^enia. 

Gebel el Rigma and Wagraf. 

Otirea nirilamella^ Do?h. 

do. CUA'Bejfu 
Ottrea Frcuisi, M.E. = 0. elegans var. exogyroides^ Oppenh. 

Gebel el ilraba. 

Ostrea rarilaniella, Doshayes. 
Carolia plant noides, Cautraine. 
Spnndylus hjjyptiacns^ R.B. Newton. 
Meretrix sp. 

Wadi Khadahid. 

• 

Ostrea sp. 
do. Reili^ Fraas ; associated with N. 
Gizehengis and ^V. eurvUpira. 
Ostrea Fraasi^ M.E. = 0. elegans var. exogyroUles (Oppenheim). 

Wadi Abu Qada. 

Ostrea sp. 

do, Fraasi, M.|{. = 0. elegans var. exogyroides^ Oppenheim. 
Plivatula jMflymorplux^ Bellardi. 
Spoiulylus t 
liryoztHi. 
Linthia (Imsttl fragment). 

Oebel Um Adam. 

Conoclypeus conoideus^ Lam. 
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Sectiox IV.— THE CRETACEOUS LIMESTONE AND SHALES. 

These rocks occur all over the wosteni side of Sinai from (rebel 
Saidna Miisa on the south to Wadi Ba^cha on the north. Thev hsive 
been <ie8cribed more or less completely and with varying degrees of 
exactness bv various writers. In 1866 the Uev. F.W. Holhmd, who 
was afterwards attached to the Ordnance Survey party deputed to make 
a survey of the country, with a view to elucidate some doubtful points 
in the journeying of the Israelites, visited the main areas and publishcMl 
a map geologically coloured shewing the boundaries of the different 
formations, but on account of the large area attemptcil in the time and 
the inability to visit suflScient jx>ints in order to fix lx)undaries he went 
widely from the mark in several places. 

Bauerman * in 1868 visited the district ijetween Suez and the lower 
part of Wadi Feran. His object apiuirently was to examine the old 
mining centres there ; but he forme<l a very correct i<lt»a of the various 
formations in this district, much more so than some of the more recent 
obser>'er8. 

From the hill at Nacjb el Budni he obtained the following fossils 
which were named by the late P.M. Duncan, F.U.S.: 

Epiaster digtinctu^. A^^is. 
„ tiuniduit, Desor. 
Periaster Momjuj^^ A\)v\), 
Hemiaster Cenomnnensis^ ( ott«'au. 
Physosoma Delamarrei^ Desor. 
Plicatula Foumeli^ H. (.'oquand. 
Perten asper^ Lamb. 
Seithia alpina^ (fOrb. 

„ tricostatfi^ Bayle sp. 
Ex(yjyni pHaUa^ Gold fuss. 
Ostrea Auressensif. H. ( Vxiiiaiid. 

„ ,, var. major, I)iincan. 

t Kjrot/i/m Orencet/i, Hiich. 
Ostrea curvirostrh^ }s\A^o\\, 
Radiolites dp. 

From Wadi Fenln he obtained the following fossils. 

Hemiaster Cenomancnsiif, (.\>tteau. 
Ostrea Auressensis, II. Co<iuand. 



• Op. dt. 

t ThU it probably JLJtvgyra Olitijionensit^ as jL'. Orei-uegi ia not known below the Danian. 
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From Grebel el Ti the following were collected. 

Discoidea sulmcuhis^ Klein. 
„ Forgemolli^ H. Coquand. 
Periaster oblon{/us^ d'Orb. 
Hemiaster Cenomanensis, Cotteau. 
Pseudodiadema variola re^ Brogii. sp. 
Exogyra plicafa, Goldf uss. 
Ostrea Auressensis, H. Go<|uan(l. 
* Exogyra Overwegi, Buch. 

From these fossils and a study of those pre\iously collected by the 
Rev. F. W. Holland, Duncan came to the conclusion that the most of 
the Cretaceous rocks belonged to the Cenomanian, but that there was 
also evidence to support the assertion that the Turonian as well as 
the Cenomanian was present. He based this view on the reported 
presence of Hippurites in the El Ti section examined by Dr. Le Neve 
Foster, and also the finding of some of these in Wadi Budra by 
Bauerman. 

These Hippurites are however found too low in the series, as the 
writer has found the bed underlying others containing Cenomanian 
fossils. The Hippurites are in reality Sphaerulites^ which occur in the 
Cenomanian. 

In 1869 the Report of the Ordnance Survey of Sinai was published. 
This contains a chapter on the Geology of the Peninsula by the Rev. 
F.W. HoUandjf to which is appended a list of fossils collected by the 
author, the Survey Officers, and others added on the authority of J. 
Salter. The fossils collected by the Survey are marked (*) those by the 
Rev. F.W. Holknd (H) and those added by Salter (S). They are 
arranged by localities. 

1 . Gebel and Wadi Mokateb. 

* Stromhus cf. mermeti^ C{M[. 

* Turrit ella sp. 

* Astarte pumica, Vo(\. 

* „ ohruttts^ Connid. 

* „ subrordafa^ (.•onrad. 

* Cardita sp. 

* Isocardia orlentalisy Conrad sp. 

* ,, fpqualls, ( Vmnid sp. 

* Lavifjnon Baylei^ Cocj. 

* Plicatida Foumeli, Coq. 



* Tliirt is i>ri)biibly Exitjyra Olinijhmenj^in, as A'. Orenregi is n(»t known below the Danian . 
t ''Ordnance Survey of the Peuiniula of Sinai," 1869/ Pt, I. 
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* Oitrea mermeti, 

* „ plicata Groldf. (=0. Orerwetfi, CVx|., 0. Boussini)axiUi 

Conrad). 

* „ Dellatrei, CJoq. 

* Ostrea si/phaxj Coq. 

* Kpiaster tumidus, Dcsor. 



„ mifumus. 
(H) Uemiaster (trucilis, 
(H) Holectyptis ejrcisvs, Desor. 

* (H) Heterodiadema lU^yaim, Desor. 

* Xucleolites simiUs^ Uo?4or. 
(H) Periaster elafus, J'Orl). 

2. Naqb Budra. 

* Area Tevesthensis? ('o<|. 

* Astarte Fat ma? Vot\. 

* „ Gafnc ? Coq. 

* (S) Pecten asper, Laink. 
(S) „ alpina^ d'Orh. 
(S) „ trirostata, (/CM|. 

* Ostrea plicata, Goldf. 

* „ eurrirosfrit. Nil. 

(H) (S) Epiaster distinct ns, (rOrl). 
(S) Periaster ohlonf/ It a, <r()rl). 

* Physosoma J>elamarrei, Desor. 
(H) PseudiHliadema Hupelli. 

(S) „ rarinlarc. Bron;rn. 

3. Other Localities. 

* TurriteUa Tenouklensis, (\)q. \Va<li Sadur. 

* (S) Pecten asj)er, Laink. drohi*! Abu Alaqa. 

* „ Ma r rot i a It u it, d'Url). Wadi Sadur. 

* „ oh ruin if, Conrad. 

* Protocardium /7/7A/ /<//;?», Sow. 

* Ostrea detitata, Conrad ( = 0. Anri\sscnsfs (V)(|.) \V. Feran. 

* „ Mermeti, (\xj. Wadi Sliidlal. 

* „ Dellatrei, Coq. Wadi Slu'llal. 

* „ ForgemoUi^ Voi{. Wadi Fcran. 

* „ vesictdariiij Goldf. (icbel Bislicr. 

* „ flahelliformi,<, Nills. Wadi Wardan. 

* „ costataj^ny. Wadi Fonni. 
(S) J.yiscaidea stdfvadus, Khin. El Ti. 
(S) „ Forgemolli, Voii. ElTi. 
(S) Uemiaster Cenomanensis, El Ti. 
(S) Periaster oblofujus^ d'Orb. El Ti. 
(S) Pseudodiiulema variolare, Bron;;:n. 
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In these lists of fo=»sils nearly all the evidence |K)lnts to the age of 
the Cretaceous beds bein*; Cenonianian. The occurrence of Ostrea 
resindaris, (loldf., suggests the presence of Senonian bsds in the 
locality where it was found. It will l>e seen however from the subse- 
quent pages that this loaility is not a solitary instance, this fossil 
having been noted in several other places all over the district. 

Following this observer came Hull * in 1883 who, however, only 
visited the upper part of the sedimentary area, but in the map which 
he publishes he perpetuates the errors of the previous observers having 
compiled its southern portion fn)m the already existing sheets. 

In 1888 Waltherf published an account of a journey in Western 
Sinai in which, although his time was mainly devoted to unravelling 
the history of the coral reefs past and present, he gives a general account 
of the country through which he passed. Where he has actually 
examined the rocks he does not go far from the mark except in some 
}>articulars, e.g. in sljewing a large area of Miocene as nummulitic lime- 
stone, and his interpretation of the structure of Qft plain and the ranges 
on either side. 

In 1898, the year in which the work embcxlied in this re|X)rt was 
done, Fourtiiu J published a series of papers describijig the geology of 
Western Sinai of which the following is an epitome. In Wadi Tayiba 
he states that he found some marls containing the following fossils. 

Ostrea Alermeti^ Vo{\. 
Liirina t\t, ^Sufedensis^ Connul. 
CniSitiifella ('/. Falconieri^ Lartet. 
Hemia^^ter Ileherfi^ Poroii and (Jautluer. 

From these he concludes that these marls are of Cenomanian age. 
As will \)ii shown later none of these? beds occur in the lower part of 
the wadi which Fourtau traversed, but are onlv found a few kilo- 
metres further south. He likewise states that a bank of diorite 
has cut throuijfh the Cretaceous limestone at the mouth of Taviba, 
by which the beds have bjcn metamorphosed. As a matter of fact the 
igneous rock is not intrusive but an interbedded lava not in Cretaceous 
but in Tertiarv beds. At Wadi Zafar3.na and Legam the section h« 
gives, although in the main correct, has made the limestone forming 
the top of the hill upper Cenomanian, whereas it has been shewn to 
b(4onir to the Libvan sta^^e of the Eocene. At this i>lace he finds lie- 
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miaster cubicuSj Desor, and Ostrea Mermeti^ these proving the rocks to 
be of Cenomanian age. After passing to the mouth of Wadi Biulra he 
examined the marls which there occur in a thin strip. Here, he says, 
on the west side of Wadi S6h Sidri, the Cretaceous rocks reach their 
maximum thickness of about 400 metres. From the marls he obtained 
the following fossils. — 

Hemiaster cuhicuSy Deaor. 

„ Heherti^ Peron ot (fauthiVr. 
Holertypits Cenomanenm^ Giienmger. 
Ostrea Mermeti^ Coq. 
Exogyrajtabellata^ d'Orb. 
Ostrea Africana^ Lam. 
Astarfe amigdala^ ( )o<|. 
Plicatula Ret^nesi^ Co<|. 
hoarca aquilina^ (*ot|. 

Strangely enough these fossils are all of Cenomanian age, and the 
large mass of beds above these have yielded no fossils. This is as it 
should be, for the limestone l)e<ls which Fourtiiu regards as Cretaceous, 
are remade rocks of Younger Tertiary jige, while the true Cretaceous 
rocks are not 40 metres thick at this place. 

In describing the plain of El Qft and the coast-range of El Araba 
he has evidentlv followed Walther as he descril)os it as a syncline and 
shews it as such in his Fij;. 4, fiiilin«j: to reco^rni^ the fault which breaks 
it on the east, or the mass of Miocene l)eds which cap the Aralm ridge, 
and which he shews as nummulitic limestone. In the chapter on the 
hydrolog}' of this district he makes some diagrams to exi)lain the ])resence 
of wells in certain places. In the «ise of the En el Marklia his Fig. G 
shews a granite floor holding up the wat^T. This differs essentially 
from the views formed bv the writer on examination of the district. 
First of all he makes the Nul)ian sandstone to nij) out within the 
space of a few kilometres, as none is shewn in the swtion, while, 
secondly, the granite does not exist except at over GOO metres Ik^Iow 
the surface, the whole country having l)een let down by a huge fault 
to over that extent. The true cause of the well is the holding up of 
the water by the shaly and marly l>e<ls of the Cenomanian. He likewise 
states that the springs of Hammam Farun and Hammam Saidna Musii 
have the same origin. It is, however, much more likely that lK>th of 
them come up fault-planes since a fault passes along tlu^ fcK)t of Gebel 
Hammam FarAn, while one has been inferred at the f(M)t of the range 
where the latter spring issues. From the analysis of the former water 
there seems little doubt that it is derived, in part at l(»ast, from the sea. 
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as no other hypothesis can explain the large percentage of salts in it, 
nor can it be understood how it derives its supply, which is perennial, 
from a comparatively rainless district. 

H.'iving now noticed the previous work on this district it is necessary 
to give an account of the observations made by the writer. 
OcMeiArAba. Starting from the most southerly extension of these rocks the first 

to l)e described is tlie El Aniba range. On entering the range a section 
of the main or eastern ridge was examined in which the following beds 
were seen, althougli unfavourably placed for measuring the thickness: 

Top. 

1. Liinestono with flint-lMinds. 

2. Pinkish limestone. 

3. Marly limestone. 

4. White limestone. 

5. Flinty limestone. 

G. White limestone with Grypluva x^em-ularis^ war.judaictiy Lart. 

7. (Tvpseoufi Marl. 

8. Marly limestone with Kfogyni flahellnta, Goldf., and E, Mertnetu Ooq. 

9. Sandy <'lavs and marls with calcareous sandstone. 

10. 8andy beds. 

11. Nodnlar limestone. 

12. Marly l)eds with small OstrPa. 

This was succeeded by the Nubian sandstone. The dip was eastwards 
at an angle varying from 10^ to 1.5°. 

Further up the Wadi el Amba an attempt was made to obtain an 
appnjximate thickness of these l)eds, but as they were steeply tilted and 
it was impossible to measure them on account of steep, unclimbable 
scarps the thicknesses here given are only apj)roximate, being estimated 
by eye: 

Top. 

1. Grey marls with three thin beds of limestone 

2. Yellow marls with two metres oyst(»r bed ... 

3. Y(»llow shale with ferruginous HmestoiK* at top 

4. Ovster limestone* 

5. Mixture of marls and thin limestones with <rreenisli 

^Ilcl Ivi^ itliLt'i*. ••• *•• «*• *•« .*■ ••• ••. **■ «•■ 

f). Mixture of sandy beds and marls with a thin lime- 
stone and ovster bed 

7. Marly limestone with beds of dark shale and hard 

ferriijLfinous bed at top 

8. Nodular and thin-bedded limestone with nuirly ]>artin^s 

9. Grey sjindy and marly beds 
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10. yizrU with bed of limestone at top full of rtidiolites ... B 

11. Xmlular limostono ♦» 

12. Samly, marly, yellow limostono 21.5 

13. Oyster limestone 3 

14. .»• „ with marly bods 12 

The total thickness is not lej^s that 131 metrics jin<l mav he over it. 
Below this series comes the Nubian sandstone which is dipping 
about 10^, while the maris above it fall awav t4> the east at an anj^le 
of 12^, the overiyinjr limestone Ijeintf inclined at 2U\ This latter dip 
was obtained from a very small exposui-c and is not to be relied \i\yon ; 
the general inclination is 12°, as deduce<l from several other obser- 
vations. 

About half-way up the range, where the upper Wmli el Araba {msses 
out to sea, the beds have been thrown forward by a dip-fault a distance 
of 3 kilometres. Following up the marls from the last place at which 
they were examineil they are seen to come to a sudden stop against the 
upper Cretace^>u8 limestone, at the same time swinging round sharply 
until their direction of <lip is at right angles to their normal l)earing, 
their inclination rising from 12^ to 3(P, 50° and (!U^ within the sjwce 
of four kilometres. Hitherto the true limestoni^s of the Cretaceous 
have been confined to the main clitf of (lebel el Aniba, but bevoiul this 
fault they su<ldenly spread out and 0(*cupy thii secondary ridges, 
gradually merging into the range of Qabeliat ; the main clitt' at the same 
time becomes lower aiul gnidually loses itself in the dip-slo[)e of this 
hill-mass. To the south of the fault the conditions are reversed : the 
limestones form the cliff only ; while the marls occupy a series of {winillel 
ridges at its foot, ejich ridge Ujing <lue to th(» limestone beds noted in 
the alx)ve section. 

To the north of the dij)-faiilt then* is a steep (escarpment of the 
marls sharply tilte<l to the north at an aiigU* of about SO \ which bends 
round until it assumes a direction ])arallel with its original line. The 
Cretaceous limestone also owes its jrreat horizontal extension to redu- 
pliciition by step- faulting, the throw never being grcjit enough to 
bring up the marls. The genenil trend of thcst* fractures is more or 
less {parallel with the main rlilf, and in no case <lo th(»y cross the (Hp- 
fault. The most westerly ridge is (*jij)p<*<l by Miocene (lei)osists underlaid 
by nummulitic limestone (.V. (Ticefiensi\<:) which directly overlies the 
Cretaceous limestone. 

The Miocene lies in the form of a shallow syncline on the toj), while 
the Cretaceous liuKistonce shows dips ra!i<rinir from 22^ to 35 ' to the 
ejist. The fault which has thrown down this ridge is evidently conti- 
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nued in the direction of Qabeliat where it dies out, the wadi of this 
name having formed along its course. Further to the east two more 
faults were found parallel to this one, the throw of each of this series, 
as determined by the position of the nummulitic bed being 49 metres, 
30.5 metres and 104 metres, going from west to east. For the general 
appearance of the rocks at this place see Section I. In all the sections 
here the nummulitic beds were found between the Miocene and Cre- 
taceous, although some distaiiQe further to the south they were missing, 
Gebei Qabeliat. Passing north to the hill-mass of Qabeliat *, it is convenient for 

descriptive purposes to separate it from the Cretaceous to the north of 
Wadi Fer&n, making this valley the northern boundary for the present. 
This hill-mass presents on its western face a steep escarpment which is 
unscalable in many places, and is cut up into narrow ridges by deep 
gullies sloping eastward ; it is capped on tlie north, where it was exa- 
mined, by Miocene limestone, the southern ridges hajring lost this 
covering. The nummulitic bed was not seen beneath the Miocene at 
this point, but it must exist in places, as it was found thrown down 
against the marls farther south. Forming secondary ridges at the foot 
of the escarpment are the marls with the Nubian sandstone at their 
base. In the main mass it was impossible to get a measured section, 
but the succession was verv similar to that in Gebel el Araba. The 
marls dip eastward at an angle of 1 8°, while the overlying limestone is 
less steeply inclined. In the nodular bed in the marls specimens of 
jSerincea were found, associated with these being several ammonites. 
Further to the south, a north and south fault has thrown down the 
Cretaceous limestone and marls against the Nubian sandstone. 

On the north side of Qabeliat on the side of Wadi Feran a section 
was examined in which the following beds were noted: 

Top. 

(1. Crystalline limestone with small echinids and a thin 
layer of lar<re oyst<»rs 

2. Limestone with eehinid spines 

3. Limestone with foraminifera 

4. Limestone with thick oysters and lar^e pectens ... 

5. White, thin-bedded, marly limestones which weather 
into thin leaves 

6. Marly limestone with flinty layers 

7. White sandy limestone 

8. Marlv limestone with few flints 

9. Marly limestone with flints 

Total Cretaceous ... . 
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Underneath these comes the lower liraestoiie of the Cretaceous which 
as it formed the surface of the gn)unrl could nut 1>J measured here, 
the marls following in due order. 

The hill-mass of Qabeliat is evidently the top of an anticline as 
there is a fall from the top to the north an<l south, Wadi Feran l^eing 
in the trough; it thus seems that the course of the dniimi^e has been 
determined by this fold, and not by faultinjr.iif^ maintained by Walther, 
for which there is no evidence. 

It is now necessary to describe the mass of Cretaceous rocks which Qebei Safariat 
occurs on the east of Qft plain, and lies on the flank of the igneous and 
metamorphic rocks of the central range. Taking the most southerly 
part of this area — Gebel Safariat — it is found to be nuich complicated 
by folding and faulting. It is comi)osc<l of nuunnulitic beds on the east 
side followed by Cretaceous limestone an<l marls, these latter being 
reduplicated by faulting. The l)eds dip stee}>ly towanls the hills, l>eing 
let down by the main fault which runs betweicn the sedimentary and 
igneous rocks the whole distance in which they are in juxta-position. 
Walther • and Fourtau f give (juite a different interpretation of the 
structure of this area. In the section bv the former he shews this 
area to be a simple anticline broken by the main fault along the edge 
of the hills, the range of El Amba Ijeing c<)nnecte<l to it by a syncline. 
In this section he shews Eocene rocks on the east side, which is correct, 
but he can hardly have exaniin(»d the rest of the rocks, as the beds, 
instead of dipping west as he shows them, have a strong easterly dip, 
and instead of Cretaceous limestone forming the west side, it is bounded 
by the marls. The sei'tion of Fourtau, although the place is not quite 
identical with that of Walther, resembles certain of the latter's sections, 
but he makes nummulitic limestone a]>j)ear on Ijoth sides of the hill, 
which does not agree with the facts of the case, tluire being no evidence 
to enable any one to dedu<*e an anti(!linal structure for this area. 

The following is a detailed description of this hill. On the east 
side, as previously stilted, it is covered by nununulitic beds dipping 
steeply eastward at an angle; of oiP, which also extend some distance 
on the south side. Underneath these comes the limestone of the Cre- 
taceous which seems to pass insensibly into the overlying beds although 
the dip as seen a little further back is nuich smaller. The genenil 
appearance of the i\nm points to the conclusion that this has at one time 
been a dome subsequently broken by a big fault and much disturl)ed by 

• Op. cit. 
t Op. cit 
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smaller ones, the main fracture being connected with that which has 
let down the beds on the east side of the Qfi. plain. 

In the middle of the area the marls are lying almost horizontal while 
towards the north they are inclined in that direction at an angle of 15°. 
The following is a section of the limestone with some measured 
thicknesses and the others estimated by eye. 

Top, 

1. More or less crystalline limestone containing Nummxi" 

lites Gizehensis and corals 

2. Beds full of Thersitea casts 

3. Hard crystalline limestone with soft partings and 

containing fossils near the top 

4. Shelly, marly limestones. These are Eocene in age... 

5. ( 'Oprolite-bed with fish teeth 

6. Shelly, marly, crystalline limestone ccmtaining dog- 

tooth spar 

7. Hard crystalline beds with layers of flint 

8. White chalky limestone with numerous thin layers of 

flinf 

''A^l'lV «•• ■•* ••. ... .. ... ... ... ... ... ... 

9. White, chalky limestone with Grypliwa veskularis \^t. 

JUiVUlCtlf iJclFL* ••■ ... ... ... ... ... ... ,,, ... 

Below this come the Cretaceous marls. 

On the west of the main escarpment where the above section was 
examined, a small knoll of the Gryphwa vesicularis limestone is let 
down by a fault agiiinst the marls and has a dip of 50°. On the extreme 
west of this area these beds again appear let down along a north-aiid- 
south line and having a steep dip of 50° on either side of the fracture. 
On the north side a small patch is also found dipping north-east at 30°. 

In the marls there is a general dip (where not disturbed by faults) 
of 10° to the south-east ; but on the north side, where they come under 
the influence of faults, they are inclined at angles of 8°, 15° and S0°, 
north-west, north and north-east respectively. Two faults run more 
or less east and west down the wiulis, and it is due to these that the 
marls occupy so much of the ground. In these beds a good many 
echinoderms, radiolites and Ostrea occur. 

Passing northwards the main sedimentary area is first touched at 
Gebel Asfar. At its base the whole of the succession found in Gebel 
Safariat except the Coprolite-bed is seen. In climbing the hill the 
marls are seen dipping towards the igneous range at an angle of 30° ; 
but as the limestone was crossed, the beds were seen to go under the 
Miocene of Gebel Asfar in a north-easterly direction at an angle of 20°. 
North of this hill in Wadi Raqqa the marls are seen inclined away from 
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the hills at an angle of over 60°, while the ovcrlyint; limestone 
dips at 30^. On the west side of the rid<j:e, however, the ()pix>site 
is seen, the limestone dipping at 50'^ towanls the hills, thus showing 
that there is an extremely shaq> fold which has betMi brokeii by the 
line of fault bounding the igneous rocks. This fold is continued 
more or less parallel with the hills but the dips are not nearly so steep^ 
being 8^ and 5^ respectively east an<l west. 

From Gebel Asfar to the mouth of Wadi Abura the marls form the 
sides of the hills, but in this wadi Miocene \hhU are found ca{)|)ing 
them, and lying unconformably on the (irjipha^n limestone and the 
marls. Between this hill and the high plateau to the cuist the marls 
extend in a fairly broad strip, being evidently exiM>sed by the brejiching 
of the anticline of Cretaceous limestone, which appears in the plateau 
to be about 183 metres thick. 

On the north side of Wadi Abura a long strip of Miocene deposits 
rest* on the marls which have a gonenxl tren<l to the south, the land 
rising and the limestone coming in an<l thickening as it is followed 
northwards. This is ca| ped by the mnnmulitic bed which lies in a 
shallow syncline, and is let down along the side of Wadi Thaghadi 
against the marls. Between Wadi AbAra and Abu Gunli the marls 
on each side of the plateau are dipping south at LV^; while at Gelnil 
Thradi which forms the divide Ijetween the latter wadi and that 
of Thradi, there is a ])atch of Cretaceous limestone dipping south-west 
at angles of 50° and 60°. Further north where the marls are exj>os(Ml, 
their dip is over 80°; while only a little <listance back at the t<^p of 
Gebel Thaghadi they are only inclined iV . It thus seems fairly certain 
that this steep dip is the result of a fault which has broken the syncline, 
dragging down the Ijeds as th(»y g.ive way. 

In this section the beds a])pear in a very sharp flexure on the up- 
throw side of the fault, while innnediatelv l)ehin<l this thev are lyinj; 
horizontal. It would seem that when the Hexure which ended in a 
fracture became acute, the beds offercMl su(*h a strong resistance to it 
that they were dragged almost into a \ertical position before they 
finally gave way. This ])oints rather to a comparatively sudden move- 
ment, than a slow, gnidual Hexure and fnicture. 

On the north side of Wadi 'J'haghadi another small i)atch of Cretii- Wadi 
oeous limestone occurs dipping at SO , while behind it the marls are ^^'"" 
inclined at 5°; the relations of the l>eds at this point are shown in 
Section I. 

North of Wadi Abiad occurs Gebel Abiad, a hill of Cretaceous lime- Oe))ei ai 
stone tilted at 80° to the south-west, and presenting a steep scarp to the 
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north-east. There is a small fault behind this hill throwing down to 
the east which is continued across Wadis Them&m and Abu Gallani 
behind Gebel Khadahid. 

In this hill the following sequence was seen in the wadi of the same 
name, the beds having the same steep dip at first, but falling back rapidly 
to a gentle slope : — 

1. Nummnlites Gizehensis bed with various oysters, 

echinoderms, and fonuninifera over 30 metres (Eocene) 

2. White, marly, fissile limestone, about 21 

3. White limestone with layers of flint 18 

4. Hard, white, marly limestone with fissile jmrt- 

iIlej|S9, ULHJIll ••• ••• •«• «•• ••• ••• ••• ••• % \i „ 

5. W^hite marly limestone weathering pink, with 

flint layers at top 9 „ 

6. Thin-bedded flinty limestone 6 „ 

7. White, chalky limestone with Grypluva veidni^ 

laris \&r. jvilatca^ Ijurt 9 „ 

Total 169 metres 



?9 



As will be seen the thicknesses are not accurately detennined and 
must not be taken as absolute. 

The next place where this area was examined was in W^adi Fer&n,* 
where a large mass of flinty limestone sloj)es westward to the wadi, 
culminating in the peak of Grebel Asl. These flinty limestones dip 
westward at 22°y and end in an abrupt escarpment which tapers to such 
a narrow e<^lge at the top that it is dangerous to attempt to walk along 
it, while it is impossible to walk on the slope of the flinty beds on 
account of their slippery surface. The height of Gebel Asl above the 
wndi level is 460 metres which, taking the dip as 22° as detennined, 
and plotting it out on i)aper, shews a thickness of 420 metres of lime- 
stone. This seems rather exaggerated but as the height was obtained 
by aneroid in descending the cliff there may be a slight error. At the 
same time it is fairly near that given by Schweinfurth for the limestone 
in Wadi Araba, viz. 380 metres. 

On the south side this limestone swings round to the east evidently 
formhig the remains of a dome, and is cut off by a fault running in an 
east-and-west line, the marls being brought up against it. 

At the foot of this escarpment the marls come out and rise towards 
the east with a slope of 25°. Further east is another ridge of limestone 
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of the same nature as the first, rising in terraces from the wadi, and oebei ei 
dipping westward at 32^. It is let down by u fault against the marls, 
this being accountable for the very steep dip. On the highest ]X)int 
occurs a patch of Miocene which, with the Xuinnutlifes (jizehensis bed, 
lies in a sharp syncline broken by the fault throwing down the Creta- 
ceous limestone against the marls, the nummulitic bed being let 
down against the Gryphiea vesicularis limestone and the upper 
beds of the marls. The Cretaceous limestone is evidently continuous 
underneath this patch and forms a sluirp, V-shaped bend, the 
east limb of which dips 32° to the west, and forms a steep 
scarp facing east. At the base of this the marls are seen, but when 
followed northwards they narrow and are finally nipped out by a fault 
running north-west-south-east, which has thrown down the nummu- 
litic bed and the Gryphwa vesicularis limestone against them. This 
fault is continued across Wadi Fer&n and dies out at the head of Wadi 
Mokateb. Underneath the numn)ulitic beds and the Cretiiceous lime- 
stone, the marls again appear on the east side, forming a fairly high 
escarpment, and they occupy lx)th sides of the wadi at this point, their 
dip below the overlying lieds Ixjing 1*5'^ to the west. Further to the 
south-east, the cliff of Cretaceous limestone which lies immediately 
behind the Miocene becomes coiuiei^ted with the main mass of which 
Gebel Asfa or Asl forms the summit, the high limestone area abutting 
on the gneiss and granite of the main range, and l^ing let down by 
the main fault. Along the edge of the fault it is capj)ed by the 
nummulitic beds which dip towards the fault at angles varying Ixjtween 
20° and 30°.* To the west of the limestone is a laro;e areji of marls 
which occupies the country from the neighbourhood of Wadi Thiighadi, 
up to the fault which throws down the limestone of Gebel Asfa 
against them. On the eitst side of the limestone ridge the marls, as 
they are followed to the south-east, are gradually nip[>ed out by the 
fault which here has a fairly lar<^e downthrow. 

It is now necessary to consider the oriirin of Qa plain. AValther t Origin of qa 
is the only one, as far as is known, who has made a definite statement 
illustrated by diagranmiatic sections, while Fourtau J has followed his 
lead. Their explanation is, that it is a syncline in which Newer 
Tertiary deposits have Ijeen laid down. On referring to Section I 
however, which has been drawn to scale, it will be seen that instead 
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of the nummulitic beds lying on either side of the trough as shown 
by Walther, they are covered by Miocene beds, on the west side much 
step-faulted, while on the east both of these formations are absent, 
having been thrown down under the surface by a large fault, and the 
Cretaceous limestone has been tilted at 80° by the fracturing of the 
beds. At the head of the plain near Wadi Feran where the fault dies 
out, the conditions are more those of a syncline, although even there 
the l^eds occupying the opposite sides of the trough are not the same. 
From observations made in the vicinity it would seen that they had 
been originally homologous, but were removed later on by denudation. 
It was Blanckenhorn * who evidently was the first to suggest the 
true state of matters from a study of Walther's map, and taking into 
consideration the fact that he had never visited the country, his deduc- 
tions were wonderfully correct. In his paper he suggested that a fault 
had broken the syncline on the east, and let it down, and this agrees 
with the observed facts. This paper will be referred to when the faults 
come to be described. There can be little doubt as to the correctness 
of the explanation here given, and it would seem probable that the 
alx)ve mentioned writers without havintr examined the ground, have 
formed their conclusion from insufficient data possibly collected on 
the sides of Wadi Feran. 
Gehei withr. Passing to the north of Wadi Fen\n and following the plan of the 

description of the previous part, the coast-ranges of Gebel Withr, etc., 
fall next to be described. On the side of AVadi Feran a section has 
already been given showing the succession of the beds in the lime- 
stone (p. 138). Gebel Withr is a ridge having a steep escarpment facing 
the west with the beds dipping eastward at l(f to 15°. It is composed 
of fl^inty limestone with the Gryplicea vesicularis bed at the base, and 
the marls, part of which is only visible, forming low foot-hills on the 
coast. On the east, the limestones have been thrown ilown against the 
marls by a north-and-south fault hading west ; while on the coast a 
second fault has let down the nummulitic beds and the Miocene depo- 
sits against the marls, this fracture evidently continuing along the coast 
side of the range as far as the mouth of Sell Sidri. On the side towards 
this valley the range is s{)lit into tv/o by a wadi, the western part being 
known as Gebel Nisisat,t while the other retjiins the name of Withr. 
On the north side these ridges run to etirth, being let down by a little 
cross-fault which cAinects the longitudinal fmctures. No fossils were 
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observed in the flinty limestone ; but in the marls below many 8])eci- 
niens were obtained. On the east of (xebel Withr the Gryphva 
limestone and the upper [xirt of the marls where they are ex|)osed from 
under the Miocene, are seen to be gypsumised. This will Ix* described 
in the jMirt on Gypsum. These gypsumised marls disa])])ear under the 
Miocene limestones and marls. 

On the east side of the Miocene deiK)sits alx^ve-iueutioned, and on 
the north side of Ferdn the Cretaceous limestone (which is the contin- 
uation of the mass descril)ed on the south side, p. 142) forms a large 
mass having the same characters as those already mentioned, and a dip 
of 22^ W. This mass gradually ta{>ers to the north and is eventually 
nipped out by a fault. On its west and north-west sides the nummu- 
litic bed * lies on it at an inclination varying from 32' to hf to the 
west and north-west respectively, lielow the limestone come the 
marls f with a fault breaking them in the middle. Further north their 
outcrop suddenly narrows to a mere strip, this being due to the fault 
previously mentioned which throws the limestone down jigjiinst them. 
This narrow strip continues right along to the foot of (iebel Abu Alaqa 
where it disappears, being covered by the Miocene de{x>sits which cap 
that hill. 

In this wadi the Cretiiceous marls appe^ir at the mouth in a thin Wadi Kudra^ 
streak which gradually widens out hito a triangular patch, its dip at 
first being 25^ to the west, but gradually lessening until itsoutcroj) ceased 
to expand. Near the head of the wadi a small pntch of the iiryplurn 
vesicularis limestone crops out from under the Miocene deposits; while 
just beyond the Naqb Budra, the marls rise in a fairly high hill, the 
base of which is formed by the Nubian sandstone. In this hill in the 
marls there is a bed of limestone in which occur numerous echinids 
and ammonites. This is in the lower half of the marls. Beyond this 
hill the marls widen out, l)eing redu]>licated by two short, parallel 
faults. To the west these marls dip away under the Miocene at 5"^, 
being covered m many places l)y a l)ed of gypsum derived from the 
Gryphcea vesicularis bed. Further to the east a small strij) of unaltered 
Umestone appears on the edge of the Miocene (le()osit, while on the 
edge of the latter which lies opposite the Wadi Shellal,* a strip of 
Cretaceous limestone forms the edge of the basin in Avhich these beds 
lie, being inclined to the horizon at an angle of ()3 ', and let down by 
a fault against the Nubian sandstone. While, on the east side, these 
beds are tilted steeply, on the west they lie almost horizontid, having 



* See Section II. 

t Bee list lilt of fosgili at end of chapter (Wadi Kaba). 
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only a slight dip eastwards. K followed southwards, however, they 
Oebei HadAd. gradually rise higher and higher, culminating in Gebel Hadiid which 

has a dip of 15° to the south-east, and is let down by the fault above 
mentioned. It consists of thin-bedded flinty limestone into which a 
few veins of a glassy basalt have been intruded. To the west and 
north-west it presents a steep escarpment which is almost entirely 
covered by blown sand, thus making the descent easy. This is true 
for the whole of the patch on either side of Seh Baba. Along the side 
of Wadi Shell&l, and at the mouth of Wadi Baba, the Cretaceous marls 
are partly visible below the limestone, the other part being carried below 
ground by the main fault. 

The way in which the Miocene is deposited in this basin is somewhat 
peculiar. Instead of the beds on the west being bent or worn into the 
form of a trough, as the appearance on the east leads one to expect, 
they are broken right through and the Miocene * is laid horizontally 
against the ends. It may be that a fault exists under these younger 
beds, but there is no conclusive evidence. Crossing the plain of El 
Markhft, the plateau on the north side is found to consist on the east 
of Cretaceous limestone which has been faulted down below the Carboni- 
ferous limestone occupying the top of the ridge to the east. Further 
west near En el Markhft the limestone ends in an escarpment and the 
marls appear dipping under the limestone at 7° in a north-easterly 
direction. Working seawards a sharp fault is met with, by which the 
limestones are thrown down against the marls and Nubian sandstone ; it 
dies out near the head of Wadi Nokhl. This is in all probability a 
broken anticline, as the marls are steeply tilted and the sandstone 
appears high in the cliflf. Towards the fault, i.e. north-east, the beds on 
the downthrow side are dipping at an angle of 16°; while those on 
the north side of Wadi Nokhl dip 25° to the south-east, this being appa- 
rently due to the downward drag produced by the above-mentioned 
fault. Near the mouth of Wadi Nokhl a dyke of dolerite cuts the 
limestone in a north -and -south direction, and runs out to sea a little 
further south. At this point there is scarcely any beach, the limestone 
escarpment almost touching the water at high tide, while further to 
the north the water washes the foot of the cliff. 

Further to the north, the Cretaceous limestone escarpment bends 
sharply round at right angles to its previous direction, exposing the 
marls in a small area which is an anticUne, there being a dip of 10° 



* Bee Section VI. 
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towards the sea in the limestone ; while the marls and eventually the 
limestones disappear under a beach deposit (Miocene) to the east. 
The dyke previously mentioned is again seen here and is lost for the 
present under the beach deposit which contains a contemporaneous 
lava flow. 

Further north near the mouth of Wadi Tayiba the marls give place Wadi Xayiba. 
to the limestones, and these are covere<l by the alx)ve-mentioned deposit. 
Passing up Wadi Tayiba its sides are comjx)8ed of vertical cliffs of the 
flinty limestone of the upper Cretaceous which are dipping alx)ut 17° 
towards the sea. The general arrangement of the beds in this area is 
shown in Section V. From it it is seen that the limestones here reach 
a thickness of 500 metres, and that only after modifying the dip 
somewhat, as the general conditions of the district do not warrant the 
assumption that the dip of 17^ is anything })ut superficial, the hiclina- 
tion rapidly becoming less as the beds pass towards the centre of the 
trough. The structure of the country here is a combination of two 
sets of folds, the main one having its axis north-west south-east, 
parallel to the Gulf of Suez, while that of the other lies more or less 
east-and-west. The sides of the main fold are much more steeply 
inclined, while the other has gentler inclinations with consequently 
wider intervals between the folds. In the main fold, l)eyond the slight 
fault which is met with in the hill capped by the Miocene, the dip is 
10° towards the sea and 5° away from it. This is not shown in the 
section as the Ihie passes through a node formed by the two sets. 
Further up the wadi, the second class of fold shews little or no dip as 
the wadi happens to be in the centre of th:) syncline at that ])oint. In 
the wadi at the foot of the Miocene-capj)ed hill, small cracks in the 
limestone were found lined with sulphur and gypsum. Further up 
the wadi the dyke (p. 140) previously mentioned was again met with in 
Wadi Harar and continued its course in a north -easterlv direction for 
some distance, but it apparently dies out before it reaches Wadi Ethal 
as it was not seen there. This dyke is o to G metres thick and at its 
junction with the limestone it is tiichylitic, while the latter nx^k has 
developed hydrocarbons. This is the case with every intrusion into 
this limestone. Besides this dvke small veins of basaltic rock were met 
with in two other places in the wadi. As the rocks are crossed in an 
easterly direction it is seen that they are \\\ descending order until the 
basal bed (the Grypha^a vesicidaris limestone) is found on the side of 
the fault capped by the beach deposits in Gebel Sarbut el Gemel, the 
general dip being 4° N.W. On the edge of the fault the dip is nuich 
steeper, being 40° in the same direction. 
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On the wudi mAt fjl Ws^ Hamr the limestone L» seen dipping at 
'My tr^warrln the fault which hsL& thrown it down against the Carboni- 
ferfiWi^ while there h^ a dip of 7^ X. W. Nearer the wadi a small patch 
fA umrh i)« r^^eri on the npthrow side of the fanlt, which is broken by 
twr; Hffiall faultii hailing ea^t. and having a throw of about 30 metres 
ea/rh. On the r>ther side of the wadi the limestone shews a dip of 8^ to 
the M^iUth'W^ist. Practically the whole of the country on the downthrow 
Hide of the fault Fjetween Wadis Hamr and Ethal is made up of Creta- 
(tetmn lime«tr>ne. 

Tr> the north of Sarbut el Gemel the Cretaceous marls have been let 
down by an offshoot of the main fault against the Xubian sandstone, 
and tilte^l at angles of 30' to 40^ towards it. Another line of fracture 
more or less fiarallel with the other, but which eventually fuses with it, 
lifts down the marlH U) the west forming a trough-fault, dips of 30^ also 
Ixfiiig seen. Further north the fracture dies away, and the marls rise 
aU>ve. the sandstone tf» their normal |>osition. Following up the 
lx>uiidary l>etween the two, a small patch of the Gryphcea vesicularis 
limcHt^nie is found lying against the Nubian sandstone, having 
l>eeii let down by a fault from the plateau above. The marls at Ras 
Kthal • form a plateau bearing the name of Gebel Abu Demat. 
Hen; the top members of the series are absent, and the general dip is 
U' tx) fr E. 

Ill the limestone beds here several kinds of echinids were found as 
well as OHtreji. Associated with the echinid bed is another also full of 
HpiiiCH and ecliinids ; it is highly crystalline and often stained a dark 
amethyHt colour by manganese compounds. To the north of Ras 
Ethal the marls Ixjnd over sharply from the top of El Ti and join those 
of Abu Demat and (ietel Madsils, the fault which ran along the foot 
of the cliff having died out. 
(Ji»1h«i el TI. The upper half of the cliff of El Ti, from Gebel Dhal4l to this point, 

is made uj) of Cretaceous marls ; in the latter hill there is a thickness 
of 98 metres of these beds, but as they were much crystallized in the 
niort* cal(*are()us beds it was difficult to recognise the fossils. The 
Ner'nuva which was foun<l in Gebel Qabeliat and other places was seen 
here. liauermanf and Le Neve Foster, in their expedition in this 
district, meiisured a section further north of which the following is the 
sequence : — 



* See lUt of foaaila at eud of chapter, 
t Op. cU. p. 26. 
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1. Limestone and marl, some chloritic and wmo with 
flint nodules ; a hard bed near top 

«•■ XUUim^U OIULL ••• ••• ••• ••• ••• ••• ••« ••• •■• 

3. Compact limestone 

4a XUUlLllfTvl 9t>ULL ••• ••• ••• ••• ••• ••• ••• ••• ••• 

5. Calcareous sandstone with nodules of alabaster 

6. Limestone and shales with lar^e Ammonites 

7. Hard limestone and shales with rubbly bed containing 

Hippurites with ferruginous siuidy ImmI at top 30*5 

8. Hard, comj>act, cream-coloured limestone 3*75 

9. Shales and sandy shales with gypsum, and thin nodular 

limestone at top 30 ' 5 

10. Coarsely-bedded sandstone 6 

XX* OIlitlY IJx^US ••« ••• ••• ••• ••• ••• •■• ••• ••• ••• X%/ 



30*5 metres 


15 




6 




12 




15 




30-5 





»1 



Total 194*75 metres 

On the north side of Wadi Ethal the marls slope down from Gebel 
el Ti at an angle of 5° or so and run to earth at the foot of the lime- 
stone escarpment of Gebel Krer, and continue through Gebel Hiala up 
to and beyond Wadi Abu Qdda. 

This hill consists of two ranges on the south side which fuse into Gebel KtOt 
one as Wadi Abu Qdda is approached. Its eastern member consists 
mainly of Lower Libyan limestones laid on the (Tryphom vesicularis 
bed. To the west of this comes a jmtch of Cretaceous marls let down 
against the Libyan beds by a fault — the continujition of the main frac- 
ture. The Libyan beds dip steeply at first at 40^ but this falls rapidly 
to 8'^ as the fault is ap])roached. In tlui marls the dip is at first 5°, but 
before they disappear under the second ridge of Krer they take on 
suddenly an inclination of lo*^. Here it Avas noticed that deeper- water 
conditions had evidently existed, as shewn by the fusing tx^)gether of 
two separate limestone beds, and the exclusion of an intermediary marl, 
thus giving a limestone of res])ectable thickness. In this bed many 
Cyphosomas^ Pseudodiattemas^ etc., were collected. In the second 
ridge of Gebel Kr6r, at the to[) of the (iryphra vesicularis bed, a nodular 
layer was seen in places between it and the overlying Eocene. In 
Section IV, the general relations of the beds are shewn. 

Passing down Wadi Ethal it is found that the Cretaceous limestone 
is only represented by the chalky bed which forms its basal member, 
the upper beds having disappeared. This bed evidently forms a flat 
syncline in which the Eocene beds were laid down, and from which 
they had been subsequently eroded before tlie deposition of the Newer 
Tertiaries. In this syncline are many ijatches of shallow-water beach 



i 
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deposits. In the plain up which the Suez-El Tor telegraph line goes, 

there occurs a shallow basin in which Beach deposits have been laid 

down. From underneath these rise up beds which are in all probability 

Hammam- Eocene, aiid pass into the HamniAm-Uset range which is composed 

mainly of nunimulitic rocks. There is, however, a difficulty in deter- 
mining the exact boundary between the two rocks, and it is difficult to 
account for the apparent absence of the great thickness of limestone 
which was present in AVadi Tayiba. It is likely (although difficult to 
prove by examination in the neighbourhood of the hot springs which 
issue from the base of the cliff) that the basal limestones of the 
Cretaceous constitute the base of the coast-range, and it has been assumeil, 
in the absence of proof to the contrary, to be so. Section IV shews 
the interpretation of the structure of this range. 

Between Wadi Ethal and Gharandel, Cretaceous limestone is exposed 
along the hollows between the ridges of Newer Tertiary deposits* 
Further up the latter valley, to the east of the gypsum hill of Gebel 
Gushia, the limestone is the basal bed of the Cretaceous limestone. 
This limestone also formed the base of Gebel Abiad and the low ground 
close by, where dips of 12^ S.W., and 8° N.W. were seen. To the 
east of Gebel Abiad the Cretaceous limestone has been carried forward 
Country by a dip-fault, and the basal limestone with its overlying Eocene has 

Eth&Und * been thrown down by the main fault to the west. Beyond this the 
Gharandel. ^larls have been much disturl>ed by faults. First, the dip-fault above- 
mentioned runs along the wadi causing a horizontal displacement ; 
secondly, a strike-fault breaks them parallel to Wadi Wuta thus 
exposing the Nubian sandstone ; and thirdly, another throws down 
the u})per marls to the west ; this fracture eventually meets the 
main line and becomes a part of it. The main cliff of El Ti is 
composed of the marls of which nearly all the upper members are 
present. 

Passing north towards Wadi Bagha, a dyke was found in the marls 
which has evidently not cut its way through the overlying limestones, 
as it does not penetrate the entire thickness of the marls. 

Behind Gebel Abiad a small patch of the marls is evidently brought 
up through the limestone by a fold ; while the basal member of the 
Cretaceous limestone forms a sort of setting to the patches of upper 
Eocene which cap the hills here. 

A little distance further north at the end of this hill, it was found 
that the Cretaceous beds had been replaced by nummulitic limestone 
and from this point northwards they were not again met with. The 
marls continue to occupy the cliff of El Ti as far as Gebel Bisher, but are 
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never seen in the plain. There mast hare been a con8iderable amount 
of overlap during the deposicion of tlie Eocene in this area, as it is 
found lying on different beds, while, as has been shown in the chapter 
on the Eocene, nearly the whole series from top to bottom is found 
within a few kilometres. 

Atfe of the Cretaceous beds. — Concerning the age of the Cretaceous 
series of the rocks found in Sinai, there seems to he a fairly general 
consensus of opinion amongst geologists. All are agreed as to the 
presence of a considerable thickness of Cenomanian beiis : but as to 
the presence of Turonian beds different writers are not in agreement, 
Rothpletz states that no Turonian exists in Sinai ; while the late 
Dr. Duncan considered that there were grounds for the belief in the 
presence of these beds. 

The presence of Senonian Ijeds is proved by the numbers of Gry- 
phcea vesicularis in the white chalky limestone at the base of the mass 
of flinty limestones about 40<> metres thick. Whether these limestones 
belong entirely to the Senonian, or partly to the Danian also, is impos- 
sible to determine, as this great mass of rock is remarkably unfos- 
siliferous. 

Gypsumised Cretaceous rorks, — It now remains to describe those 
rocks which have undergone alteration into gypsum. The first occur- 
rence noted was on the esistern sloj>e of Qsiljeliat where the Miocene 
deposits had been removed by denudation. It was evidently a j>art of 
the Cretaceous limestone which had been altered. The main patch, 
however, occurs to the north of \Va<li Feran and forms the floor on 
which lie the Miocene dejx>sits. It appears in the cliff c<.>mjK)SiHl of 
these rocks which overlooks W adi \\ ithr. When examined it is seen 
to consist of a more or less pure bed of gy[)suni at the top, l>elow which 
come marly beds having a great resemblance to the Cretacei^us marls. 
Further north, in the northern Wa<li Withr, a section of these rocks 
was seen in Gebel Morr. At the top oune the Miocene de|K.^sits followed 
by g)'psum, beneath which came gypsc*ous marls, these finally passing 
into unaltered Cretaceous marls. That this is the work of water seemed 
undoubted, as the marls are veined in all directions with strings of 
small crystals of this mineral ; while the hard compact limestone beds 
have been in many places entirely recrystallised, and changeil into 
aggregates of small plates of gypsum. In the report of the Eastern 
Desert * it was pointed out that the gypsum in that area was closely 



• "Topogr.and Oeol.of the East. Desert of Egypt, Central Portion.*' Cairo, 1902, p. 1%. 
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associated with the Beach deposits, and, it was believed, owed its origin 
to them. In the area under description clear evidence was found 
proving that the alteration had proceeded from above downwards, for 
when a section was examined, the gypsumised marls were found to pass 
into marls containing gypsum, and finally unaltered rocks containing 
Cretaceous fossils round which were little clusters of gypsum crystals. 
No further evidence is needed to establish this explanation, and dispose 
of the theory of gases rising from below as the metamorphosing agent. 
These beds occur under the Miocene deposits wherever the latter 
have been removed, while their unaltered representatives are often seen 
standing out beyond the area in which the latter have been deposited. 
To the north of Seh Sidri they form an irregular triangular patch where 
the Beach deposits have been removed, and are underlaid by the un- 
altered marls as in Wadi Withr. At the base of Gebel HadAd they are 
cut off by the fault which throws down the Cretaceous limestone and 
the Miocene de|X)sits. 

These beds are the metamorphosed representatives of the Gryphea 
vesicular is limestone, and the upper half of the Cretaceous marls. In 
this they differ from those on the western shore of the Gulf of Suez, 
where in nearly every case the lower limestone of the Eocene was 
included with the upper member of the Cretaceous. 

Although it has been clearly established that the alteration into 
gypsum is from above by the agency of water, yet there still remain 
some inexplicable points. For instance, in no single case which came 
under the writer's observation, where the Niunmulites Gizehensis bed 
underlaid the Miocene deposit, was this bed gypsumised. At first it 
seemed as though different conditions existed in these areas, but this 
idea was soon disposed of when the (Vetaceous and the nummulitic 
beds were found underlying the younger deposit in one area, where the 
former were gypsumised, while the latter remained unaltered. Whether 
it be that the numerous fossils in the latter render it less amenable 
to the action of water is uncertain ; it may be that it allows the water 
to pass through more easily than the closer and more compact chalky 
rock of the Cretaceous. Or perhaps the better explanation is that the 
more finely divided chalky nature of the Cretaceous limestone renders 
it much more liable to alteration by percolating water, than the more 
compact, semi -crystalline nummulitic limestone. 
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FOSSILS 

DETBRMINBD BY R. B. NeWTON, NxTUKAL HisTORY MrsKHM, LONDON. 



Gebel and Wadi Qabeliat. 

Nerintpa oltsipanennjf, Sharpo. 
Ostrea (?) alicula, Hamlin. 

do. flahellata, Goldf. 

do. Africana, Lam. sp. = (>. Auressensis, (*oq., 
0. sufHyrbiculata, Lam. sp.= (>. Mermed, Ccxj. 
Plicatula Reifnesi, Coq. 
Cjist like Glycimeris Marrotianus, d'Orb. sp. 
„ „ CuculUra Ligeriensis, il'Orb. 

= V 1 rra hidu rata . 
Sphfrntlites Lefehrrei, Baylo. 
Salenia Batnensif, Poron an<l Gauth. 
Hemiaster scutiger, Forlios. 

do. Ilebertij Co<|. 

Gebel Safariat. 

Tiflostoma globosum, Sharpe. 
Ostrea ? alicula, Hamlin. 

do. Africana Lam^ sp.= (>. Auressenis, Cotj. 

do. suhorhicidata, Lnm. sp. = C>. A}ferinefi, (-(Xj. 
Grgphfpa vetticidoga, J. do C. Sow.= (t. V^esicularis yiir. J udaica, lAiri, 
Spluvrulites Le/ebrreij Baylo. 
IHplopodia / variola re, Bron^. 
Linthia oblonga, d'Orb. 
CojAophyma prohlematinnn, Peron and Gauth. 

Gebel and Wadi el Araba. 

Ostrea like lignitarum, Coq. 

do. j/ahellataj Goldf. 

do. Olisi pone n sis, Sliari)e. 

do. Africana, Lam. sp. 

do. suhorhicniata, Lam.^<>. ^fermeti,Voi{^ 

do. sp. 
Grypluea resiadosa, J. do C. Sow. 
Sphvrulttes Lefehrrei, Bayle. 
? Diplopodia. 
Linthia oblonga, d'Orb. 
Coral like Tliamna strata decipiens, Mich. 

Wadi Raqqa. 

Hemiaster scutiger, Forbes. 
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Wadi Thaghadi. 

Ostrea olisiponensis, Sharpe. 

do, africana. Lam. sp. 

do. suhorbicalafaj Lam. 8p.= 0. Mermeti, (/Oq. 
Spluerulites Lefebcrei, Bayle. 
Diplopodia variolare^ Brong. 

Wadi Esba. 

Ostrea olisijwnensis, Sharpe. 
PUcatula allied to hatnensis, Coq. 
Holectypiis exeisus, Desor. 
Linfhia ohlonga^ d'Orb. 
Hemiaster scutiger, Forbes. 
do, Heherti^ Coq. 

Nagb and Wadi El Budra. 

Ostrea oUsiponensis, Sharpe. 

do, africana. Lam. 

do, suhorhiculata^ Lam. sp. 
Heterodiademu Ubi/cum, Cotteau. 

Wadi Ethal. 

Ostrea fahellat a, Goldf. 

do, a/ncanUj Lam. sp. 

do, sjihorhiciilaj Lam. sp. 
Spluendites Lefehvrei^ Bayle. 
Diplopodia ? Sinaicum, Desor. 

Wadi Silfa. 

Ostrea rediviva, Coq. 

PUcatula allied to hatnensis, Coq. 

Linthia oblonga, d'Orb. 



Section V.— THE NUBIAN SANDSTONE. 

Under this heading are grouped all the rocks which come between 
the Cretaceous marls and the Carboniferous beds. They consist of a 
mass of sandstones varying in colour from a dazzling white, through 
pink and red to dark-brown, and singularly remarkable for the entire 
absence of fossils in them. 

Russeger * described the sandstones occurring in Egypt and Nubia 
as " Nubian Sandstone," and in his maps of Egypt, Nubia and Arabia 

* '*BeiMn in Unter Aegypt. auf d. Halbinsel d. Sinai &c.;' Vol. III. 



— 155 — 

Petroea coloured it as Lower Cretaceous. In the text of his book he 
makes no positive statement, but says that the beds in question are not 
younger than Lower Cretaceous. 

In 1864, Figari Bey * described the sandstones occurring in Egypt, 
Sinai, and in the neighbourhood of Aqaba. In Sinai he mentions the 
tripartite arrangement of the series (two sandstones with a thin lime- 
stone between them). He assigns a thickness of 850ft. to the sandstone 
of Aqaba. In Sinai he regards the whole series as being of Triassic age. 
He considers the limestone as representing the Muschelkalk, although 
his reason for this determination is not quite clear. Perhaps the 
resemblance in position of this limestone to the Muschelkalk may have 
been the reason for the above determination. 

Bauerman f in 1868, after his visit to Sinai, adopted the same view, 
although he states that he has no decided opinion on the subject owing 
to the great want of evidence. 

Hull X describes them from the head of Wadi Hamr right along to 
Gebel Dhalal, but, as he includes the Upper sandstone of the Carboni- 
ferous under this heading, his lx)undaries and the writer's necessarily 
differ. 

These rocks were first met with in Grebel Hammftm Saidna Musa, general 

Descnptioii. 

where they were capped by a coral reef dipping 8° S. The sandstone 
dips about 10° S.E. Further north, in the Wadi el Aralm, they form a 
band between the igneous coast-range and the Cretaceous marls, while 
on the opposite side of El Qa they are seen forming the floor and part 
of the sides of Wadi Thaghadi. Again, at the junction of the sedimen- 
tary and igneous rock in Wadi Feran, they appear and persist right up 
Wadi Mokateb, ending against the Carboniferous, and sweeping round 
to Gebel Abu Alaqa, from whence they run northwards as far as Wadi 
Shellfi.1, where they are carried down below the surface by the main 
fault. A small patch is next seen on the north side of El Markhfi,, 
while the main exposure extends from the head of Wadi Eth&l, along 
the foot and in the cliff of Gebel el Ti as far as Gebel Dhal&l which is 
the eastern boundary of the area described. North of Wadi Hamr 
these rocks are seen in the foot of the cliff of El Ti where it is cut out 
by a fault at Wadi Bagha. 

Taking the areas in turn it is now necessary to describe them in Gebel 
detail. In Gebel Hammam Saidna Musa it is a yellow sandstone covered s^dna Mum. 



• "Studii ucientifici sull' Egitto," etc., Lucca, 1864. 
t Op. cit p. 27. 
X Op. cit p. 31. 
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by a Beach deposit and dipping 5° S.E. This forms the base of G-ebel 
Wadi el Araba. Abu Suw^m and is continuous with that which appears in Wadi el 

Araba. Here the sandstone consists of the following members from 
above : — 

Top. 

1. Red sandstone containing numerous pebbles of quartzito. 

2. Purple sandstones. 

3. Pure whit© sandstone. 

4. Red or brownish sandstone lyino: unconformably on igneous rock. These 

dip at W to 15° to the east. 

In the wadi, beds of white and pinkish pebbles are met with which 
are remains of the weathering of the sandstone, while the sand has 
been piled up on the flank of the igneous range, this being a direct contra- 
diction to Walther's statement as to the origin of the sand. Further 
north, where the upper part of the wadi enters the sea through a break 
in the igneous range due to a dip-fault which has thrown forward the 
coast-range with the sedimentary rock in proportion, some of the 
white sandstones which occur in the wadi have become so impregnated 
with hydro-carbons as to be perfectly black, while the smell is very 
marked. This sandstone continues up to where the igneous range 
ends, the rest of it being lost under the gravels in the coast plain. 

In Wadi Thagh&di there occurs a patch of dark red Nubian sandstone 
which seen from a distance, appears like dark-red igneous rock. It 
was probably this which made Walther mark it "? granit" in the 
map which accompanies his "Korallen Riffe der Sinaihalbinsel," as he 
could not have been at all in doubt of the nature of the rock had he 
visited it. 

At Wadi Feran where the gneiss is cut off by the main fault the 
Nubian sandstone comes in in a wedge-shaped piece; this is due to the 
vicinity of a node in the fault, the throw being much less than it is 
further south. In places it is still lying on the flanks of the gneiss as if 
it had been dragged down from above by the rocks previous to their 
being fractured. 
WadiMokateb. On the north side of this wadi, where the other Wadi Mokateb enters 

it, the sandstone forms a narrow strip dipping from 5° to 7° west. As 
the water-parting is reached between the two wadis bearing the name of 
Mokateb the low hills of the Cretaceous marls suddenly shrink up, the 
sandstone widening correspondingly ; the former presents an extremely 
narrow outcrop, due perhaps to a sharp fold, for it opens out again 
further north. As the sandstone outcrop widened the dip became 
almost nil ; further north the inclination is slightly towards the gneiss 
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hills. The character of the rock is very similar to that in the coast- 
raiige of El Araba, it being composed of rather coarse sand containing 
numerous pebbles of quartzite. Near the toj) it becomes thin-bedded, 
an<i fissile, rather approaching a marl in appearance, while its colour is 
a pale purplish-pink with darker ferruginous bands. Lower down in 
the series in Wadi Mokateb, w^here the numerous fine inscriptions occur, 
the rock is a dense, dark-red and durable one. From the jx)int where 
Wadi Sidri leaves the hills the sandstone sweeps round towards Gebel 
Abu Alaqa where its outcrop suddenly narrows, its dip gradually 
changing to a southerly direction while in the hill itself it is apparently 
lying horizontal. Here, as was stated in the previous chapter, there is 
a difficulty about the junction between this rock and the Carboniferous. 
It may be that there has been a dome-sha[>ed mass such as appears 
immediately to the north where the rocks are dipping steeply to the 
southwest, the Carboniferous rocks in the centre appearing on the same 
level as those stratigraphically above them. There is no doubt that 
a fault exists between this formation and the hills, as it is impossible 
for these rocks to overtop them, and become continuous with those on 
their eastern slopes. 

Wadi Biulra. — On the north side of Wadi Sidri, the Nubian sand- 
stone is present at the mouth of Wadi Budra as a narrow strip dipping 
steeply at 25° to the west under the Cretaceous marls, while below it 
come the Carboniferous rocks. As the wadi is followed up, the dip 
gradually falls to 10'^, the outcrop at the same time becoming lelatively 
wider, but after passing the Naqb Budra and approaching Wadi Shellal, 
it is suddenly nipped out by a fault. In this particular area the 
sandstones are not so compact as in other places, the tendency rather 
being towards thin-bedding and fissility, with a higher percentage of 
argillaceous matter and iron, the latter in places being so abundant as 
to make the rocks a dead-black, thus simulating the appearance of 
basalt. Just a little distance U^ the north of Maghara a small rhom- 
boidal piece of these rocks has been let down into the Carboniferous 
beds by a fault, thus causing the turquoise beds to disappear below 
ground. 

On the north side of El Markhd there is a small patch of Nubian 
sandstone brought up by a fault in the middle of the Cretaceous 
area. 

Coming now to the main mass of Nubian rocks which are found in 
the cliff and along the foot of Gebel el Ti extending from lat. 28° 50' N. 
to 29° 14' N., the place where they were examined in detail was in 
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Grebel Dhalftl. This hill, which is an off-shoot of Gebel el Ti, consists of 
the following main divisions measured by aneroid : — 

Tup. 

1. Crystalline marly limestone containing small gastero- 

pods and a big iVi^rtWpa 98 metres 

2. Reddish, slightly argillaceous sandstones 80 „ 

3. Pure white sandstone forming the base and foot-hills 

vrl- X^UcliUX ••• ••• ••• ••• ••• ••• ••• ••• ••• ••• MlX\Z I, 

This white sandstone is of a very dazzling appearance when seen 
at a distance. It is very friable, strongly false-bedded, and contains 
a few small lenticles of white quartz pebbles, these being also 
scattered sporadically through it. On account of its friability it is 
easily worn away by the wind, and forms steep-sided, rounded knolls 
which it is dangerous to attempt to climb owing to the readiness with 
which it crumbles under the foot. Crossing over an area of this rock 
makes very difficult going for camels, on account of round hollows 
which have been eddied out by the wind and sand, and also the sudden 
drops over small waterfalls, etc., which are of frequent occurrence. In 
this hill are magnificent examples of wind and sand action, the rock 
being weathered and hollowed out into buttressed scarps of the most 
fantastic shapes. If this rock were in a more favourable position for 
transj ort it would have been a valuable source of sand for the manufacture 
of glass. Situated as it is the cost of transport would be so great that 
it would be impossible to make glass from it at a profit. 

Following the outcrop of the white sandstone northwards, it seems 
as it approaches the Wadi Siq, to contract and become lower in the 
cliff, while the Carl)oniferou8 appears to expand correspondingly, this 
being perhaps due to a roll in the beds. Towards the base of the white 
sandstone the beds become coarser and more gritty, as if they had been 
deposited in water not far from land. This has been undoubtedly 
the case, as the underlying Carboniferous is here very thin, a proximity 
to land being also suggested by the ripple-marks and false-bedding 
which are so frequently seen. The reason for the thickening of the 
Carboniferous is that in going north the observer is going towards 
the deeper water. 

Passing northwards across the Debbet el Ramli the Nubian sand- 
stone occupies the base of El Ti, and extends out into the plain beyond 
the bed of Wadi Garf. The boundary is here drawn somewhat arbi- 
trarily on account of the amount of blown sand in the plain ; it was 
only by connecting points where the remains of basalt were seen, or 
the quartzite bed which underlaid it was noted that this could be done. 
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Further west the outcrop of the sandstone narrows considerably, it^ 
boundary running up to the foot of the cliflf ; the reason for this is not 
clear, but it is most likely due to a change in the dip, combined with a 
roll in the beds. This narrow outcrop continues until the head of 
Wadi Hamr is reached (the most northerly limit of the Carboniferous), 
when it suddenly opens out into a vast terraced plain, the great 
extension being due to a reduplication of the beds by the prolongation 
of the Wadi Nasb fault. In this plain, which is practically the last 
exposure of these sandstones of any importance, the dip is about 5° 
towards the cliff, with also a gentle inclination westward. Against it, 
at SarbAt el Gemel, the Cretaceous limestone is let down by the main 
fault ; while farther north the Cretaceous marls are seen lying against 
this sandstone at an angle varying from 30° to 40°, being thrown down 
by an offshoot of the main fault. Further north the fault dies away, 
and the sandstone dips under the marls in the normal way. It has 
evidently been a trough which was broken by the fault running along 
the present edge of the cliff, as when the fault dies away a normal 
sjmcline is left. 

Along the western edge of the plateau of Abu Demat the Nubian 
sandstone is also exposed by a fault which has let down the overlying 
Umestone against it. 

In Wadi Abu Q&da the Nubian Sandstone is exposed on one side by 
a fault which has let down the overlying marls against it. Further 
north, along the cliff of El Ti near Wadi Bagha, the Nubian Sandstone 
is again seen, being exposed by a fault which has let down the marls 
and the Upper Eocene beds against it. 

These beds are remarkably constant in their characters over wide 
areas, as well as in their total thickness. In describing the section at 
Gebel Dhal&l it was found that the thickness was 294 metres ; while in 
Section VI, where the dip was measured and the outcrop accurately 
known, it scales out at 300 metres, the two results thus tallying very 
closely. 

About the origin of this deposit there seems to be a difference of origin of this 
opinion. Walther * ascribed it to Aeolian action, and Fourtau f in 1898 ^°^*^°«- 
reiterates this statement, while the majority of earlier writers regard it 
as of fluvio-marine origin. (The finding of Inoceramus Cripsii at 
Aswan in these rocks by Dr. Ball supports this view). With the latter 
idea the writer's views coincide ; indeed it is difficult to imagine how 



* "Ueb. Ergebn. ein. Forechungsreise auf d. Sinaihalbinsel u. in d. Arab. Wiiste/' Verhandl. d 
OaHeL f. Srdk. c BerUo, 1888, Bd. XV. N^ 6, pp. 244-345. 
t Op. dt. 
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any one could ascribe such an origin as the former to a deposit covering 
such enormous areas of country. The whole appearance of the rocks 
is against it ; for instead of being a big, unstratified, tumbled mass, as 
Fourtau says, they are well-bedded, in every place shewing the dip 
running in a normal fashion. In many places there is strong false- 
bedding, but that differs in character from the rippling seen in a sand- 
dune ; for whereas in the latter the grains are invariably rounded and 
highly polished, in the other case they are angular or subangular with 
a much less degree of polish. The fact that in places there are clayey 
and marly beds here and there in the series is also against this idea ; 
while the strongest argument against it is the appearance of the sheet 
of basalt lying between it and the Carboniferous, which has none of the 
characters of a subaerial flow but has undoubtedly been poured out under 
water. The latter writer, as well as Walther, includes all the sandstone 
above the Carboniferous limestone in the Nubian Sandstone, or as he 
prefers to call it, the Sinaitic sandstone. This being the case, it is difficult 
to explain the gradual passage between the limestone and sandstone, as 
also the presence of fossils such as Lepidodendron^ and the explanation 
must be left to the supporters of the aeolian origin of these rocks. 
The age of the Jt is difficult to assiffii a definite a«:e to this mass of sandstones seeinof 

SandBtone. . ... . . . 

that no fossils have been found in it. Hull * in his map puts it as ( ?) 
Neocomian, Cenomanian, and this is undoubtedly correct as far as it 
goes. It is known that in the marls which overlie this rock a well- 
known Cenomanian fossil (Hemtaster cubicus) occurs. It is therefore 
probable that the top, at least, of these sandstones is of Cenomanian age, 
while the other part is Neocomian. No bresiks, as far as this formation 
has been examined, have been noticed, but it is a difficult thing to 
recognise an unconformability in sandstone where so much false-bedding 
exists. It is possible that a great thickness of sandstone overlying the 
lava flow, which is assumed as the upper boundary of the Carboniferous, 
has been removed during the continental period which undoubtedly 
existed from Carboniferous to Cretaceous times. 



Section VI.— CARBONIFEROUS ROCKS. 

These rocks occupy, on the western side of the Sinai Peninsula, a 
strip of country extending from the watershed at Gebel Dhalal, along 

• op. cit. 
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the foot of £1 Ti as &r as the head of Wadi Hamr, from thence running 
westward until they ar^ cut oflf by the great fault wliich has thrown 
the Cretaceous down against them, and occupying the country as far 
south as Maghara, and on either side of Wjwli Baba. They consist of a 
thick series of reddish and brownish sandstones underlaid by a bed of 
limestone, which in turn is underlaid by a series of dark-red sandstones 
and shales, these resting on the eroded surface of the grey gneiss which 
forms the country rock. On its upper surface it appears to pass con- 
formably as far as can be seen into the Nubian sandstone series, which 
in its upper half is known to be of Cenoimuiian age, but whether this 
lower part represents the space of time between this period and the 
Carboniferous it is difficult, in the complete absence of fossils, to say 
definitely. The writer is, however, inclined to think that, as there is 
no definite evidence of continuity in the sedimentation, the thickness 
of sandstone referred to is all of Cretaceous age. 

Russeger * in his maps and papers grcui)ed the whole of the sand- 
stones in Sinai as Lower Cretaceous. 

In 1864 Figari Bey f described these rocks and the overlying Nubian 
sandstone, and assigned them to the Triassic period. 

In 1868 Bauerman J visited the peninsula and described the sand- 
stones, etc., lying between the igneous and metamorphic series and the 
Cretaceous beds. He, however, could not come to any definite conclu- 
sion as to the age of these beds, and eventually followed Figari Bey 
in regarding them as of Triassic age, although he did not feel satisfied 
with the evidence to hand. 

In the following year, the Officers of the Ordnance Survey of Sinai § 
collected the following fossils from the limestone : — 

(S) Orphis Micheliniy Wtidi Nasb. 

(S) Streptorhynchus crerii stria, Phil. Wadi Nash. 

(8) Spirifer. 

* Murchisonia, Wadi Nash. 

* Eulima. „ „ 

(8) Khodocrinus and Poterityninu.% Wadi Nash. 

* Leptdixlendron Mosairum, Salter. „ „ 
(H) Sigillaria sp., Wadi Mokateh. 

(S)=Surve3r Officers. *=.J. Salt«re*8 collection described in Q.J.O.S. No. 97. (H>=The Rev 
F.W. Holland. 



• Op. dt. 
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In 1883 Hull* visited this place and collected fossils which shewed 
that the age of the limestone was Lower Carboniferous. He gives the 
thickness of the bed as 20 feet, but as will be shown later, this is far too 
little, the reason being that he was dealing with a place where it had 
been much eroded. 

It is to be regretted however that, in the section he gives across 
Wadis Serabit and Nash, he has turned it round the wrong way. No 
compass bearing is given indicating the direction of the beds, but as 
the dip of the beds is north-easterly it is presumed that the line lies 
north-east — south-west. Accordingly the Debbet el Ramli which is on 
the right of the section should be on the left as the plain lies to the east 
of Serabit. 

To the sandstones which underlie this limestone, Hull has proposed 
the name of the " Desert Sandstone " which may perhaps be allowed 
to stand, although the writer prefers to group it with the limestone 
under the head of Carboniferous. 

He recognises the fact that there are great variations in thickness 
of these lower beds owing to the irregularity of the floor, only shallow- 
water types occurring in these areas. During the survey of this area, 
the observations made enable the writer to endorse these views, and to 
add that there is evidence of an overlap as well. 

Turning now to the detailed description of the rocks it is proposed 
to work from above downwards. Beginning with the most easterly 
extension noticed of these rocks, viz., at the head of Wadi el Akhdar, 
there is a series of thin, gritty, ripple-marked beds, often strongly 
current-bedded, and dark-red in colour. Further up these beds became 
lighter coloured, and in the wadi showed fine concentric bands of alter- 
nate red and white, the extreme phase of which was the formation of 
ferruginous nodules with a core of sandstone. These pass upwards 
by a sharp transition into a pure white, friable sandstone, which has 
been regarded as Post- Carboniferous for reasons which will be adduced 
later. 

In Wadi Sheqer the base of this sandstone is seen to consist of a 
conglomerate of quartzite pebbles about the size of wahiuts, which is 
only a little over a metre thick. This is cemented by silica, and is 
almost a quartzite, while r.bove it the beds are gritty but gradually 
becoming finer as they are traced upwards, this being in accordance 
with the supposition that these beds were deposited in a subsiding 
area. To the north of Wadi Siq these sandstones are seen in better 
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development, in a small hill — Gebel Habir — where the following succes- 
sion from above was noted : — 

Top. 

1. Thin bed of pink siliceous sjindstono, (quartzito). 

2. Series of redder sandstones. 

3. Two thin beds of purplish, fissih^ siinilstones with markings resem- 

bling plant-impressions. 

4. A whitish sandstone forming the l>ase. 

The whole of this section amounted to 144 metres thickness. Further 
north in Gebel Hameier a cap of oli\nne bastdt covers this sandstone 
and underneath it comes the thin bed of quartzite noted in the above 
section. In several other hills beside Habir this bed of quartzite is 
present thus evidencing the former ])resence of the basalt. 

In the Debbet el Ramli the fl(X)r of the plain is almost entirely com- 
posed of the quartzite bed which underlies the basalt. On the edge 
of the Wadi Baba a much -altered dolerite dyke cuts the stindstone, 
this being the only insfemce met with where tlie dyke cuts the sand- 
stone above the limestone. It is stated in the description of the lava- 
flows that the basalt has been adopted as tlie upper boundary of the 
Carboniferous rocks, and this has been found to be a very useful indi- 
cator ; for where it has been removed, the quartzite bed is always 
present. The reason for the adoption of this bed as the lx)undary-line 
is, that in the sandstones underneath the basalt several specimens of 
Lepidodendron were found, while above it not a single specimen was 
met with. This may be regarded by some as a somewhat arbitrary 
line, but in the absence of a better it has been found to answer the 
purpose very well, the boundary lines fitting in over long distances. 

As to the thickness of this sandstone it has never been seen in a 
complete section, but in Section VI, where the height of the hills and 
the dip of the beds were known, it works out at 150 metres which is 
very near the mark, 144 metres having been noted in Gebel Habir 
where the limestone was not exposed. Working from Gebel el Ti 
towards the hills round Wadi Baba, the upturned edges of the beds are 
crossed in descending order, until in the neighlM)urhood of Wadi ilalha 
the limestone bed is found, the dip being about *i^ towards El Ti. In 
Gebel SerabitelKhadim the whole seriet^ of the Carboniferous is crossed 
as this hill is cHmbed. It is caj)j)ed by the same bed of oli vine-basalt 
as was seen in the hill of Hameier. Beneath it come the same sand- 
stones, the limestone following in descending order, and then the lower 
series of sandstones, the whole, excluding the igneous rocks, being 
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estimated to be 350 metres thick. From the head of Wadi Malha 
this rock occupies the whole of the plain of the Debbet el Un mli up 
to the liead of Wadi Hamr. No limestone is seen outcropping in the 
plain, it having gone under just as the edge is crossed. In the region 
of Wadi Hamr, there are splendid examples of wind action on these 
sandstone rocks ; they are planed oft and rounded to such an extent 
that one might be excused if they were mistaken for granite knolls in 
the distance. At this spot, too, they are much impregnated with iron 
oxide, thus causing them to assume the peculiar slaggy appearance so 
common in the Nubian sandstone. Except for small outcrops in the 
sides of the hills, or where it has been let down by faults, this rock is 
not found in great force in the neighbourhood of Wadi Baba. In this 
district, the country has a general trend towards the base of Gebel el 
Ti, the beds having a general dip of alx)ut 3° in that direction ; while 
they slope up towards the ridge of El Markhii, where they have been 
broken by the great fault uhich runs up the peninsula more or less 
parallel to the sea. There is a general fall of the beds to the north, as 
well as the north-east. In Wadi Nasb the sandstone along with the 
underlying beds is thrown down by the fault first discovered by Bauer- 
man, * to the extent of 153 metres. Further north the throw is not 
so great as in this wadi, the two sandstones being laid against each 
other. 

The next place where this rock occurs is between Wadis Shellal and 
Sidri, where the ground is entirely occupied by it and the basalt, except 
where a small patch of Nubian sandstone has been let m by a fault. 
In this area occur the old workings for turquoise in Wadi Qena. They 
are about hi»lf -way up the cliff in a light-coloured bed of sandstone, 
while on the toj) of the hill is the basalt flow previously mentioned. 

The boundary of this sandstone has been drawn arbitrarily to the 
south as there is no well-marked line l)etween it and the Nubian series. 
The main reasons for doing so, are: — 

1. Lepidodemlron remains were found in the rock to the north of the 
boundary while none were seen to the south. 

2. These l)eds were on a lower level than the basalt. 

3. True Nubian sandstone overlies them in Gebel Abu Alaqa. 

On their southern border, however, there is a difficulty about the 
suddenness with which they go under the Nubian. This is capable of 
two explanations viz : (1) A fault may have let them down, or a 
sudden change of dip such as is seen on the side of Wadi Budra; or (2) 

• Op. dt. 
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there may have been an overlap of the younger over the older beds. 
There is little doubt, however, as to the relative age of the Ix^ls on 
either side of Wadi Sidri, and the boundary cainiot \)e far f n>ni the actual 
junction. 

In Wadi Qenaia, a tributary of Qena the turquoise-lKsaring IkmI riuis 
quickly to earth and does not show again for a gcxxl distance to the 
north, being let down by a fault as well as by a synclinc. This fault 
which is roughly quadrilatend in outlin(* has let in a small |>atch of 
Nubian sandstone undoubtedly carrvintjc <lown the Iwisjilt IxmI with it, 
thus accounting for the hiatus in the continuity of the flow which could 
not otherwise be explained. The wliole of this areji has Ikh^u nuich 
folded and faulted. Towards the west the hills (lij> steeply alxnit 12^, 
while northwards thev are incliiKnl 5°. On the e>jist side thev have 
been let down bv the main fault a<nunst the OTsuiite, the throw lx»ing 
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990 metres. Step-faulting has also l)eiMi common as slickensides are 
ver}' abundant. Some of the sjindstones in this district are highly 
charged with iron, being so dark-coloured as to simulate the api)ejirance 
of the basalt. 

On the north along the side of Wadi Shellal these IkmIs have Ixhmi let 
down again by the same fault, which there bi^iids round in a south- 
westerly direction, the sandstone which is seen at the top of the billon 
the opposite side of the wadi In^ng found in \t^ fl(X)r. 

In Wadi Budra nejir its nuMith these IxmIs are (li[)ping at 25^ under 
theNubiansandstone, while only a little distiiuce tothee^istof this })oint 
the beds are horizontid; it seems therefore that here is the remainder of 
a large anticline which has l)een broken at its eastern limb while the 
other has been left intai*t. Further north thedij) gradually falls to 10°, 
the outcrop of the Nubian stiudstone relatively widening. 

Along the side of Wa<li Shellal, lu^ar where it enters Wadi Balw, and 
on the line of the main fault, thesiuidstone has been cjUTied underground, 
but as the wadi is followed southwards, first Nubian sandstone, then 
the upper sandstone of the (Carboniferous, and finally the limestone 
ap{)ear8 as the downthrow gradually lessens, until as the bnmch-fault is 
followed up, it dies out altogether, the beds assuming their normal 
position relative to each other. 

Carboniferous limestone. — This \k'(\ is exj>os(.^l over an area on either 
side of Wadi Babti mejisurinji: 14 bv 1(! kilometres. It does not actuallv 
cover this area but its various outcrops are met with in it, while sevend 
large patches actually exist. It was first nwX at the hejid of Wadi Malha 
where the guide had taken the writer to show him a curious black stone 
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which had excited his curiosity, and which turned out to be a mixture 
of pyrolusite, psiloiiielane and haematite. After examination, this ore 
was found to lie in pockets at the base of a dark, crystalline limestone, 
at its junction with the underlying sandstone. These jK^ckets were 
from '7 to 1*3 metres deep. (For a fuller account of this ore see section 
on Economic Products, p. 199). This bed of limestone was traced over 
the plateau to where the true Wadi Baba begins, a distance of 6 kilo- 
metres. In places the limestone is highly impregnated with mangjxnese 
ores. In the middle of this bed there occurs an ochreous, fissile lime- 
stone, which has been worked round the edges of the small knolls on the 
plateau for copper ; numerous workings were seen, but no galleries or 
tunnels were met with. From what could be seen, the ore (which was 
malachite) was only in incrustations on the sides of cracks and did not 
look at all worth working. There seems to be little doubt that this was 
one of the places whence the ancient Egyptians got the ore which they 
smelted in Wadi Nasb. 
Wadi Meringa. ^g [^ ^^g ^-jj^ hard Crystalline bed which forms the base of this series 
which covered the plateau above referred to, it was difficult to find 
fossils in it, but near the head of Wadi Meringa a section was found 
which shewed it to be composed of : — 

Top. 

1. Bed of crystalline limestone. 

2. Layers of fissile, ochreous limestone. 

3. Bed of crystalline limestone. 

These were in all from 20 to 30 metres thick. In the ochreous beds 
were found Zaphrentis^ Chcetetes^ Spirifer and Productus^ thus shewing 
that it belonged to the Carboniferous period. This limestone also occurs 
in Gebel Serabit el Khadim and the hill to the north ; in the former 
it extends for several kilometres on the surface of the plateau to the 
south-west. From the former hill a beautiful specimen of kidney ore 
was obtained, while numerous other examples were seen embedded in 
the rock. In the ridge separating Wadi Lahian from Wadi Nasb, this 
bed also occurs, forming the surface and disappearing under the sand- 
stone which forms Gebel Iliglen. On the top of the ridge there are 
12 to 15 metres of a dark crystalline limestone containing rounded 
quartz-gniins, and highly coloured by iron ores. At this place, wherever 
the limestone has been removed, the manganese ores are seen, and 
doubtless they occur beneath it over all the area. Near the junction of 
the limestone and underlying sandstone, small pockets of very pure 
haematite occur, varying from 3 to 6 kilos, in weight. Along this 
valley runs the fault first discovered by Bauerman, which throws down 
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the limestone against the fundamental gneiss, the throw being 1 53 
metres. According to Hull * the throw is 123 metres ; the discrepancy 
may be due to the different places at which the throw was measured. 
On the west side of the wadi, i.e., on the down-throw side, there occur, 
at the base of the limestone, some pockets of manganese and iron ores, 
and here there was a gallery driven into the rock to work it. At this 
point are the following members of the series : — 

Top, 

1 Limestone fall of crinoitl stems and a few crinoiils. 

2. „ with Spiri/er and Productuf, 

3. „ with Choetetes. 

4. Hard, brittle, crystalline limestone. 

5. Ochreous, marly beds. 

(5. Gritty, crystalline limestone. 

These were so placed that it was impossible to obtain the thickness 
of the various beds. The limestone dips east at this point at 5°, the 
high dip being due to the fault, but there is also a gentle roll north and 
south, while the rocks dip N.N.W. at 3°. The basal limestone is 
often so impregnated by the ores of manganese and iron that it 
becomes black and brown. The Chetetes and bnichiopod beds are 
somewhat fissile but crystalline, while the crinoid bed is a hard crystal- 
Ime rock. 

On the north side of Wadi Baba near the mouth of Nasb there is a 
good example of the solution of limestone at the junction of these Ijeds 
with the sandstone. 

The fault which throws down the limestone here was traced beyond 
Wadi Baba to the Debbet el Ramli where further evidence of it was 
hidden under the sand of the plain. 

In Wadi Halliq there are some old mines in the limestone in which 
manganese and iron ores occur in large cpiantity, the former largely 
in the form of wad. It wjis not for these ores, however, that these 
mines were opened, as they have been thrown out into the rubble-heaps; 
the probability is that it was copper, seeing it was the centre of t\\^ 
^copper smelting district. To the south of this point the limestone 
occupies the surface of the plateau — a large i)atch 7*5 by 3*5 kilometres 
in extent, and stretching almost up to the granite hills at the head of 
Wadi ShellS.1. Wherever examined, the manganese and iron ores were 
always found under the limestone. 

To the west of Wadi Halli(j the limestone occupies the surface of 

• Op. cii. 
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the plateau and extends to the edge of the scarp which overlooks the 
Cretaceous country to the north of El Markh&, covering an area 7.5 
by 5 kilometres. 

On the south side of Wadi Baba, on the range between it and Wadi 
Shellal, this limestone is found lying at three different levels, due to 
a series of step-faults culminating in the main-fault line which runs 
along the bed of the latter wadi, some of them throwing down over 
60 metres. 

In places near the edge of Baba the limestone forms a steep ridge 
often not more than 2 metres wide underlaid by the sandstx)ne, and 
that in turn by the granite. There are two main step faults which 
throw down the limestone, and these in both instances have formed 
drainages which end in sheer cliffs before the water reaches the main 
wadi. In one oE the detached pieces of the limestone a good section 
was found where it was possible to measure the thickness of the beds, 
the following being the details : — 

1 . Crystallioe limestone with thin bed of grit near the top, the 

whole representing the first four beds in the Nasb Section ] 5 metres 

2. Ochreous Marly beds 9 

3. Crystalline limestone 12 

From the upper beds were collected many corals {Zaphrentidce) 
Crinoid stems, and Bryozoa. In Wadi Shell&l the limestone is again 
seen. From this exposure Walther collected Crinoid stems, ChcRtetes 
and Zaphrentis. In 1893 Rothpletz* published a paper on Sinai in 
which he concludes from the fossils he collected in Wadi Shellal that 
these beds were of Permian age. Further up the wadi a dolerite dyke 
cuts this bed but does not reach the surface. 

A comparison of this exposure of Carboniferous limestone with that 
described by Walther from the Wadi Araba on the west side of the 
Gulf of Suez, shews the latter to be much thicker and apparently of a 
deeper water facies as it is richer in bnichiopoda, pelecypoda and ga^stro- 
poda, while in corals only two specimens were obtained ; the former on 
the contrary is richest in corals, and has not yielded any pelecypoda or 
gastropoda. In thickness that of Wadi Araba is three times that of* 
the Sinai representative. When the thickness of the sandstones above 
the limestone come to be compared the opposite is the case to what it 
was with the limestones ; for, whereas, Walther only gets 250 metres 
between tlie Cretaceous and the Carboniferous, in Sinai there are 150 
metres Carboniferous sandstone, and 300 metres more between it and 
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the Cretaceous limestones, making in all 450 metres. It would thus 
seem as though shallower water conditions had prevailed in Sinai, sand- 
stone being deposited there, while limestone was forming in Wadi Aral)a. 

The Lower sandstone. — This rock appears underneath the limestone 
wherever that bed outcrops on the surface. It was first seen in Gebel 
Serabit el Kh&dim, where it consists of a mixture of reddish brown, 
purple and red shales and sandstones, not so massive and hard as the 
upper series. In its upper members it is lighter in colour, and in this 
mountain the ancient Egyptians had worked it for tunjuoise. The 
character ascribed to it by Hull, "often conglomeratic or brecciated," 
was not apparent in Wadi Serabit or Nasb, its composition rather 
suggesting deeper water conditions than obtained in the upper siind- 
stone. With the thickness given by Hull for this series in Wadi Nasb 
the writer cannot agree, as in measuring the throw of the fault in that 
valley the displacement was found to l)e 153 metres, in which only 15 
metres of metamorphic rock were visible. It thus follows that the 
thickness of the sandstone is 138 metres, and not 46 to 76 metres, jis 
stated by Hull. 

At its junction with the overlying limestone it is nuich impregnated 
with the oxides of iron and manganese, pockets of these ores, as ]>re- 
viously stated, occurring there. No fossils have Ix^en obtained from it. 
As its characters are fairly constant, although (xx^urring over a fairly 
wide area, no more description is necessary. That it has had a much 
wider extension in earlier times is certiin, as evidenced by its capping 
the highest hill in the vicinity. It therefore seems probable that it 
extended a greater distance south in earlier times than at the present 
day. Before leaving this formation it is necessiiry to sliew the evidence 
for the overlap which was mentioned at the beginning of this account 
(p. 156). It was stated that there was a considerable thinning of the 
Carboniferous beds, as here defined, towards the central watershed, the 
beds there present representing the upper sandstone. As this forma- 
tion was followed north and west thit siindstone thickened, older and 
older -beds coming in undernejith as the old planed-down floor was 
descended until the limestone beds were found. It would therefore 
seem that there had been a basin of deepish water extending round by 
Serabit and Wadi Baba district, in which the water was sufficiently 
clear to allow of the growth of the crinoids and corals found in the 
limestone. During the deposition of the limestone, the land which 
occupied the district of the present central watershed was still above 
water, but was slowly subsiding, and it was not until after the close 



of the limestone deposition, that sandstone and conglomerate began to 
be formed. It is now necessary to point out a mistake published by 
Hull in the map which accompanies his memoir, in which he shews 
his " Desert Sandstone " and limestone to extend in a broad band over 
the watershed. As this writer has expressly limited the above title to 
the sandstone underlying the limestone, it is evident from the foregoing 
remarks that neither of these beds exist there, only the upper sandstone 
which he classes with the Nubian sandstone being present. 

After the close of the limestone j^eriod, shallower water conditions 
seem to have set in. Of this there is evidence in the gritty bed in the 
upper part of the limestone, and these conditions seem to have persisted 
after the continental period until about the l)eginning of Senonian 
times when a gradual deepening of the water set in, marls followed by 
limestone being deposited. 

As to the age of the lower sandstone some have proposed to regard 
it as Devonian ; but as there is no sign of fossils to prove this, and in 
the absence of any unconformity between it and the overlying 
limestone, it is preferred to regard it as belonging to the Lower 
Carboniferous. 

A short resume of the main points to he noted with reference to the 
Carboniferous beds can now be given : — 

1. The Carboniferous consists of two sandstones, an upper and a 
lower, separated by a limestone, its upper boundary being marked by 
a contemporaneous basalt-flow. 

2. It has been deposited on the planed-down surface of the gneiss 
and schist. 

3. Towards the central watershed, there is considerable thinning and 
overlap, the limestone being confined to the deeper water which existed 
to the west and north. 

4. At the junction between the limestone and lower sandstone, 
pockets of rich manganese and iron ores exist. 

5. This formation has undergone a good deal of faulting, being let 
down by a series of steps until it lies at the foot of the hill-range with 
the Cretaceous rocks lying against it. 
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DBTERMIKBI) BY R.B. NbWTON, NaTURAL HiSTORY MusEUM, LoNDON. 



Waidi Merixig^. 

Spirifer striatum, Martin. 

Do „ „ van attenuatns, J. de C. Sowerhy. 

Reticularia lineata, Martin s\\ 
Orthotetes ? Crenistria, Phillips sp. 
Stenopora sp. 
Zaphrentis sp. like Beyrichij Rothp. 

Do. allied ip Gv^rangeri, E. and H. 
Syringopora like ramulosa, Goldf . 

Wadi Nasb. 

Spirifer convolutus, Phillips. 

Do. tringanalis^ Martin ? var^ crassuSj Koninck. 
Product us ? scabriculuSj Martin. 
Syringopora like ramulosaj Goldf. 

Wadi Baba. 

Stenopora sp. 

2!aphrenti8 sp. like Beynchi, Rothp. 

Syringopora like ramulosa, Goldf. 

Gebel Abu Alaqa. 

Lepidodendron Mosaicum, Salter. 



Section VII.— TECTONIC GEOLOGY OF WESTERN SINAI. 

Much has been written on this subject by various writers such as 
Suess, Walther, Bauernmn, Hull, and Rothpletz, by whom the structure 
of this area, and the origin of the Gulf of Suez, have been fairly well 
worked out. Of the work of tlie various observers an excellent compi- 
lation has been published by BLmckenhorn,* who, although he had 
only visited a small part of this district, has made some very shrewd 
deductions from the maps at his disposal, in some cases arriving at a 
more correct conclusion than the author of the map. Thus he points 
out (what is apparent to any one who has visited the district) that 
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Walther's sections across QH Plain do not represent the structure of the 
countrj'^ and suggests a fault along the western edge of the plateau to 
the east of the plain, which is the true interpretation. (See section I.) 
In his continuation of this fault-line, however, he runs wrong, as it dies 
out in the vicinity of Wadi Feran, whereas he connects it with the 
Gebel Withr fault which l)egins in this wadi some distance to the west. 
In his map this writer shows the main-fault running down to Ras 
Mohammed ; but he errs in making the Qa fault a continuation of it, 
the latter being a secondary fracture parallel to the former, which runs 
along the foot of Gebel Serbal between the sedimentary and igneous 
rocks. The coast-line fault he draws only as far as the mouth of Wadi 
Sidri, where he bends it round inland in the direction of Wadi Shellal 
making it cut off the Withr fault. In this the writer does not agree 
with him, as he has traced the coast-fault up to and beyond Gebel 
Hammam FarAn, from whenc^e it is continued up as far as Gebel Ataqa 
where it fuses with the fault which runs along the north side of that 
range. Of the tectonics of the district to the north of El Markha, 
Blanckenhorn has not been able to collect any information and ha« 
nothing to add on the subject. In the following j)ages therefore it is 
hoped to throw a good deal of light on the structure of this district and 
to add some new facts to those already known al)out this area. 

The tectonic geology of this area may be treated under the following 
heads : — 

1. Folds. 

2. Faults, divided into Strike- Faults, Step-Faults, Dip-Faults and 

Trough- Faults. 

3. Rifts. 

Folds. — In Western Sinai two sets of folds are recognisable, the do- 
minant one having its axis lying roughly north-west-south-east parallel 
to the Gulf of Suez, with a fairly steep dip on either side of the trough, 
while the axis of the other lies more or less at right angles to the first, 
and has a much more gentle inclination with its saddles further apart. 
The dominant set has in every case been broken by faults, which has 
complicated matters considerably, and caused many observers to arrive 
at a wrong interpretation of the facts. Describing the folds in detail, 
the first to be considered is that which has given rise to Q& Plain with 
the El Araba range on the west and the sedimentiiry area composed of 
Gebels Safaria, Asfar, Thaghiuli, Wagraf, El Rigma and Asl or Asfa. 
As was stated in the chapter on the Cretaceous (p. 129) Walther and Four- 
tau fell into the mistake of supposing that this was a normal fold undis- 
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tarbed by faulting, whereas it will be shown that the syncline has been 
broken by a line of fracture which has thrown the eastern Umb far 
underground. On the east side the beds lie with a gentle inclination 
of 5° or so to the west, complicated by small puckerings, in which, on 
the extreme eastern boundary, the dip is very steep on the line of main 
fracture, at first away from the fault where a sharp V-shaped fold exists, 
but further on towards the fault, the fracture taking place in the saddle 
in this case and not in the trough. As stated previously the western 
limb is formed of Gebel el Araba, and this has not escaped deformation 
by faulting either, as a glance at the map will shew, tie iioi-thern half 
of the range being reduplicated by step-faults. A glMue at Section I 
will shew the- relation of the two limbs of the trough after their 
displacement by faulting. On the west side there is a fair thickness 
of Miocene limestone which is absent on the ejist, apparently inclined 
at 12° to the east, while the underlying Eocene and Cretaceous have a 
dip of about 22^ ^ which if it be constant would carry these beds far 
underground. There is no doubt that a fairly big displacement has 
taken place, as the Cretaceous limestone on the ei^st has been dragged 
into an almost vertical position before it broke. The corresponding 
saddle on the west is represented by tlie igneous coast range on the 
north and the ridge of Hammam JSaidna Musa and Abu Suwera, the 
former of which has lost its cap of sedimentary rock, while the syncline, 
which in an undisturbed state would have formed the Gulf of Suez, 
has been broken in its eastern limb as in the previous case, thus pro- 
ducing deep water close in-shore. This fold is continued north beyond 
the Wadi Fer&n where it is broken by two faults hading west, in 
addition to the main fracture along the eilge of the hills. Gebel Withr, 
which forms the western limb, has been broken by one of the faults, 
while the low ridge connecting Gebel Mokateb with Abu Alaqa is the 
result of the other. The idea of a trough is not at first apparent, as 
it has been filled up with Miocene deposits ; but detailed examination 
proves it to be so. Section III shews the interpretation of this area. 
Beyond Wadi Sidri the synclinal arrangement of the beds is not 
again apparent until the range of Uset- Hammam Farftn is reached, 
some other agency having evidently been at work destroying the conti- 
nuity of the general line of fold. It may be that at this point there 
exists a node formed by the crossing of the two sets of folds, which, 
if it be so, would explain the anomaly. After Wadi Hamr is reached 
the eastern limb of the trough again becomes aj.parent, although there 
is no sign of its corresponding western part, the beds seemingly lying 
in an uniclinal fold. As soon as Wadi £th&l is passed, however, the 



— 174 — 

two limbs appear again and form a regular trough in which lie Newer 
Tertiary deposits ; while the saddles on either side are broken by lines 
of fault. Beyond Wadi Gharandel up to near Suez the rocks seem to 
he in a uniclinal fold, as they dip westward from the cliff of El Ti and 
never reappear again. 

In the case of the second set of folds, as was stated previously it is 
not nearly so pronounced as the first. It was first noticed at Wadi 
Fer&n where the beds were seen to dip gently on either side of the 
valley, and it is to this fold that the change of direction of this drain- 
age is due and not to a fault as stated by Walther. The next fold 
occurs on either side of Wadi JSidri where the marls and gypsum roll 
gently and cause the south-westerly trend of the drainage. 

A south-west-north-east fold in all probability existed where the plain 
of El Markha now is, but being broken by the fault rumiing along the 
north-east limit of the plain it cannot be recognised, although the incUn- 
ation of the beds on the north in a southerly direction, and the sudden 
shift in the direction of the drainage of Wadi Baba point to this con- 
clusion. The next fold is seen in Wadi Hamr and Wadi Tayiba, where 
the long, gentle slope northwards from the heights to the south is well 
seen, the drainage following the lowest part of the trough. The fold is 
not so evident as those to the south, being complicated by the main line 
of fold which is here again beginnmg to show. At the mouth of Wadi 
Tayiba, however, no fold is present ; and its direction has evidently 
been determined by a line of rift or a crack in the flinty limestones of 
the Cretaceous. The last of the minor folds is found in Wadi Gharandel 
and its continuation — Wadi Abu QMa — where the last indications of 
this flexure are visible in the Eocene and Cretaceous as they are exposed 
from under the Newer Tertiaries. 

Faults. — These are divided into strike-faults, step-faults, dip-faults 
and trough -faults. Taking the most important first, viz., strike- 
faults, under this heading is included the great fault which has let down 
the whole of the coastal region of Western Sinai against the central 
igneous mass, as well as the secondary fractures more or less parallel 
with it and the Gulf of Suez, which might be regarded as step-faults if 
they were closer together. Commencing with the main fault, the first 
place it was met with was on the east side of the inlier of Gebel Safariat 
where it was clearly shewn. This fault extends to Ras Mohammed ; 
although no direct evidence was seen its existence has been inferred. 
From Gebel Safariat this fracture runs along the foot of the igneous 
range to Gebel Asfar, Wadi Eaqqa being formed along its line, while it 
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follows the edge of the hills closely, the whole of the Cretaceous and the 
overlying Eocene being let down below the level of the granite and 
gneiss hills. Further north, as Wadi Feran is approached, the Cretaceous 
limestone, marls, and finally the Nubian sandstone appear on the flanks 
of the gneiss hills, thus pointing to a diminution of the throw, although 
this is more apparent than real, as the overlying rocks have been car- 
ried away by a side drainage, and if replaced would continue the plateau 
as seen to the south. Crossing the valley of Fer&n with its shallow 
syncline, this fault is continued along the foot of the hills, the Nubian 
sandstone only being present, and this continues until Wadi Sidri is 
crossal, when the Carboniferous sandstone is met witli. Here an in- 
crease in throw takes place, tlie lower part of this series lying on the top 
of Gebel Atfi-tar el Dhami while the upper part lies at the foot. In places 
the basalt, which has been adopted as the toj) of tlie Carlx)niferous, lies 
against the granite which rises from it in a sheer wall and runs as a 
narrow ridge between the faulted and normally i)laced sandstones as 
far as Wadi Shellal, Hke>vise occupying its north side for some distance. 
At Wadi Shellal, for some reason wliich is not apparent, this fault sud- 
denly changes its direction to S.W.-N.E., the wadi evidently following 
its line for a time, while short step-faults between Wadi Baba and this 
valley running more or less parallel to the original line of main fault 
are cut oft by it. From the point wdiere the Shellal drainjige bends 
round to the north-west to meet that of Baba the main fault returns to 
its original direction, the former valley and it being coincident ; while it 
may also be regarded as the hust of the series of step-faults by wdiich the 
Carboniferous rocks have been thrown below ground at this place. At 
this point also, it is joined by the fault which is the continuation of the 
Gebel Withr fracture. Round the junction of Shellal and Baba drain- 
ages the Cretaceous beds (part of which are only visible) are tilted at 
60° to the west, a fairly grciit throw having taken place, (see Section 
VI). From the mouth of Wadi Baba the fault-line passes between the 
sedimentary patch and the gneiss range of Gebel Samra, crosses the edge 
of El Markha plain in a northerly direction, and lets down the big mass 
of Cretaceous rocks w^hich lies to the north of the plain, below the level 
of the base of the Carboniferous sandstone ; while as it is followed north 
the throw gnidually lessens until at Wadi Hamr the Cretjiceous limestone 
is resting against the Nubian sandstone. Here the Tertiary rocks of 
SarbAt el Gemel aip the low-er member of the Cretaceous limestone. 
Passing north towards Wadi Ethal the basal limestone of the Cretixceous 
{Gryphcea vesicular is bed) is seen to be thrown down against the Nubian 
sandstone in the plateau of Gebel Abu Demat. On crossing this wadi 
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it is found that the hade has changed to the east, the Eocene rocks being 
let down against the Cretaceous marls. This is an anomaly which is 
not easily accounted for, unless it be that the dip-fault which exists in 
Wadi Eth&l has influenced the main fracture and caused it to alter its 
hade. The other alternative of an inverted fault does not seem to be 
possible as there is no evidence on which to base such a theory. It 
seems rather to be connected with the dip-faults ; for in Wadi Abu 
Q4da, where another of these fractures is met with the hade again returns 
to its normal westerly direction. From this place the line is north-east 
and 8 kilometres further on it is joined by a secondary line of fault 
which lets down the Cretaceous marls at the foot of El Ti, while 3 kilo- 
metres further another parallel fracture to the east is cut oft by this main 
fault, which here throws down the Bartonian against the Cretaceous 
marls. Followed northwards the Middle Eocene is seen to be let down 
against the Nubian sandstone near the Wadi Bagha. Beyond this 
valley the fault seems to die out and be replaced by a fold as the Middle 
Eocene gradually rises up over the marls on which it apparently lies 
unconformably. 

Throw, — The amount of displacement along this Ime of fracture is 
not always easy to estimate, as sections are seldom available for this 
purpose. It may be taken for granted, however, that the sedimentary 
rocks, (the Carboniferous, Nubian sandstone, etc.,) covered the whole 
of the hills of the Sinai Peninsula. In support of this view it may be 
pointed out that even if it be assumed that the dip of the older beds 
was gradually lessening, they would easily overtop Gel>el Serbal and 
even Gebel Um Shomer ; the similarity of the beds in El Ti, and those 
on the west side of the hills, the presence of Carboniferous rocks 
faulted down, and eventually the continuity of the beds to the north, 
all go to prove the above assumption. Leaving out of count the Car- 
boniferous of which none has been discovered above ground south of 
Wadi Fer&n, and taking the base of the Nubian sandstone as the start- 
ing point of calculation which is nearly 300 metres below ground at 
Gebel Asfar, the throw here is 1770 metres. Again at the foot of the 
range of which Atatar el Dhami is a peak, a displacement has taken 
place of 1320 metres ; while at the junction of Wadis SheMl and Baba 
there is a throw of at least 1030 metres. Further north the mass of 
Cretaceous lying to the north of El Markhfi, has been let down 
1320 metres. Beyond this the throw becomes less and less until the 
fault dies out. 
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Secondary faults. — The first of these is met with, as in the case of 
the main fault, at Gebel Safariat, and is continued up to the east side of 
Qa plain, having broken the syncline and thrown down the Eocene and 
Cretaceous rocks far beneath the surface of the ground. This fault 
has caused a steep tilting of tlie beds on its uptlirow side and dies out 
as it nears Wadi Feran. In Gebel Safariat itself, one or two small 
faults occur hading west, by which the Cretiiceous limestone is let down 
against the marls ; these run in a northerly direction. At right angles 
to them are two others which redui)licate the marls. Parallel to the 
line of fracture which runs uj)the ejist of Qa j)lain is another which runs 
behind the limestone hills, but hades to the etist, this is, however, a fault 
of no importance. A small fault also occurs on the west of Wadis 
Thaghadi and Abu Gurdi by which the Eocene is let down jigjiinst the 
Cretaceous marls to the ciist. 

Further north on the side of Feran two more faults occur hading east, 
part of them being concerned in a trough-fault. The more westerly of 
the two throws down the Cretaceous limestone against tlie marls ; while 
the other lets down the Eocene and Cretiiceous limestone partly against 
the marls, and partly against the GryphoHi vesicxdaris bed. The former 
of the two crosses the wadi and reduj)licjites the marls, dyuig out 
about the head of Wadi Mokateb. 

On the other side of Qa plain in the El Araba range, several faults 
occur in its northern half; but all belong to the class of Step-faults, 
except one which reduplicates the outcrop of the Miocene and ha(^les west. 
Passing on to Gebel Qabeliat a fault is found running along its seaward 
side by which the Cretaceous and ninnmulitic rocks are thrown down 
against the Nubian sandstone and marls. This is continued across the 
Wadi Fer&n and throws down the Eocene of Khaded el Dhib luid the 
Beach deposits against the Cretiiceous marls, and continues north as 
far as the mouth of Wadi Sidri where it bends inland to join the main 
fault at Wadi Shellal. There is another fracture to the east of this iuid 
parallel to it, which is designated the Gebel Withr fault, and begins on Oebei with 
the north side of Feran, throwing down the Cretaceous limestone of this 
range against the gypsumiscd marls of this formation, and joniing the 
western fault at the mouth of Wadi Sidri. On the other side of the 
Miocene area there is another line of fracture by which the Cretiiceous 
and Eocene limestones are thrown down to the west against the marls, 
whUe to the north the Miocene of Gebel Abu Alaqji is let down iigainst 
the marls and Nubian sandstone. To the east of this hill a small fault 
hading east throws down the Carboniferous sandstone. ( Section III 
shews the relation of these faults to each other.) 

12 
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Wadi Nasb. 



On the north side of Wadi Sidri a small fault lets down the Sandstone 

to the east ; connected with this are two short faults hadin<^ towards 

each other and more or less at right angles to the first, which let a patch 

of Nubian sandstone into the Carboniferous. 

Gebei MarkhA. To the north of El Markha in Grebel Markhd another small fault is 

seen, by which the Cretaceous limestone is thrown down to the west 
against the Nubian sandstone. 
Wadi Tayiba. Qu the south side of Wadi Tayiba there is a small fault by which 

the flint cono^lomerate with interbedded lava has been let down to the 
east against the Cretaceous limestone. 

Further to the east in Wadi Nasb a fault hading west throws down 
the Carboniferous limestone below the base of the underlying sand- 
stone, a distance of 150 metres. This fault at its origin to the south 
takes part in a trough-fault by which a patch of basalt is let mto the 
Carboniferous. It runs in a north-westerly direction across the Debbet 
el Ramli until it strikes the cliff of El Ti at Gebel Agrab, where it 
throws down the Nubian sandstone, and further north just before it 
dies out, the Gryphoea vesicularis bed against the sandstone. 

Further north in Wadi WAta a small fault lets down the Cretaceous 
marls to the east against the Nubian sandstone. Further east on the 
other side of the dip-fault which follows the Wadi Abu Q&da, two 
parallel faults hading west reduplicate the marls, and are finally cut off 
by the main fault. 

To the west of Gebel Abiad and Sanafa, a fault bearing N.E. and 
N.W. has reduplicated the ]\Iiddle Eocene, in places bringing it against 
the Cretaceous limestone. 

At the mouth of Wadi Uset a fault has thrown down the limestone 
in Hammam Far6n thus producing a low secondary ridge on the 
sea coast. 

In Gebel DhalS,l in El Ti, a small strike-fault lets down the Cretaceous 
marls against the Nubian sandstone. 



Gtebel Abiad. 



Step-faults. — Following the rule in the previous descriptions of 
starting from the south, the first to be noticed are those occurring to 
Qebei el Araba. the uorth of the dip-fault in Gebel el Araba. Here the Eocene lime- 
stone was found at four different levels thus indicating 3 step-faults, of 
which the displacements are as follows : — between the most westerly 
and the next, 48 metres ; between this and the next 30 metres ; while 
between the last and the cliff there was 102 metres. These faults must 
have taken place after the deposition of the Miocene, as it has been 
carried down by them. 
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The next place where these are met with is at the moutli of Wadi o«b<»i B»ba. 
Baba in Grebel Baba. where the Carboniferous limestone which oanipies 
the top of the ridge is let down by three stej>s, the main fault Unng 
r^arded as the third, until it is found in the beil of Wadi Shell&L 
Parallel with these is another which brings down the Nubian sjuulstone 
and cuts off the Carboniferous limestone in Wadi Mulagiui, a tributary 
of Wadi SheUal. 

Dip-faults. — The first to be noticeil is that which runs along the 
south end of Gebel Hammam Saidna Musa up which the warm springs 
rise. Although no external evidence exists to prove this fault, still it 
may be deduced first, from the fact that a line of warm springs rises 
at the foot of the ridge, and second, the sudden ending of a hill nuige* 
in a steep escarpment on a flat level plain, which is not the work of 
denudation. 

The next, which is a typical instance of a fault of this kind, occurs 
half-way up Gebel el Araba, where the coast range of igneous hills is 
breached by Wadi el Araba. Here the outcrop of the beds is shifted 
3*5 kilometres to the west, while the beds are tilted, twisted, and torn 
in a wonderful manner. 

On the east side of Qd plain and to the south of Gebel Asfa, a fault 
occurs which by direction belongs to thi» category, but behaves more 
like a strike-fault, in that it throws down one bed against another without 
any shift in the outcrop. 

In Wadi Ethal near its head, a short fault occurs which brings the vvadi kuiAI. 
Nubian sandstone against the Cretaceous limestone, and also changes 
the hade of the main fault. Further north in AVadi Abu (^ilda, another 
fault has shifted the outcrop of the beds one kilometre to the west, at 
the same time brintrin^: the hade of the main fault back to the west. 
On either side of this fault the strike-faults hade in oj)[)osite directions 
thus showing that they were ])roduced concurrently, for had one been 
prior to the other, the hade of the latter would have been in the same 
direction right through, there being no disturbing influence to cause a 
change. 

Trough-faults. — Very few of this kind of fnicture occur in this area. 
The first occurs in Gebel Maghara where a j)atch of Nubian Handstone 
is let into the Carboniferous thus cutting out the tur(^ur>ise-lK5aring ImmIh. 

To the north of this last patch, an area of basalt has been let inU) 
the Carlx)niferous, the Wadi Nasb fault acting as one of the ajm{K>nentH 
of the fracture, while another forms a "V" with it and produceu the 
fault, (see section VI.) 
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Rifi valleys. — The only line of valleys which can be safely attributed 
to "rift" is that which, commencing to the north of Wadi Baba, j)a8se8 
through Wadi Suwiq, over the jmrting into Wadi Khamila, across 
Wadi Siq up Wadi Barq into Wadi Lebwa and Barra, across Wadi el 
Akhdar, through Wadi Solef into El Sheikh, up Wadi Sahab and across 
the plateau to Nacjb el Hawa into El Raba near Grebel Musa. This is 
a remarkable line of valleys which it would be difficult to explain other- 
wise seeing that it lies parallel to the Gulf of Suez and in all proba- 
bility owes its origin to the same causes. Another remarkable line 
which lies fairly parallel with the first is that which, commencing at 
Wadi Siq, runs up the Wadi Entish and Sheqer, through Wadi 
Hemeier and Harqus, across the plateau to El Watia where it enters 
El Sheikh which it follows to its head. 

M. Raboisson * has called attention to the peculiar network arran- 
gement of the valleys in Western Sinai. These lines of rifts are 
accountable for some of those lying N.W.-S.E. ; while the lines of 
fold give rise to the others. The east and west drainages generally are 
formed along lines of east-and-west folds ; while for the S.W.-N.E. 
drainages it is difficult to give any explanation, unless it is that they 
are lines of weakness parallel to the rifts on the eastern side of the 
peninsula and produced by the same forces which have been at 
work there. 

The age of the rift of the Gulf of Suez. — This has been discussed to 
a certain extent in the "Report on the Topograghy and Geology 
of the Eastern Desert of Egypt, 1902, p. 21-4, in the chapter devoted 
to "Faults and Folding." In it the probable course of the coast-line 
fault on the Sinai side has been sketched out, and the age of the rift 
discussed as far as could be done with the information then available. 
To recapitulate. Blanckenhoni f following Neumayr, assigns the age 
of Middle Pliocene to the formation of the Red Sea rift on account of 
the association of a few Red Sea shells with Mediterranean ones in 
the Cly|)easter sands near Giza Pyramids which Neumayr recognises 
as Middle Pliocene. From the work done on the west side of the 
gulf it lias been shown in the above Report that a few Pliocene fos- 
sils associated with Miocene have been found in the reefs and l)each 
deposits there. 

From observations made on the Sinai side of the Gulf of Suez, it is 



• "Kxplor. p»ol. dias la ponins. Sinaituiue/* 1900, Bull, de Tlnetitut Ejryptien. 
■f Op. cit. 
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now possible to add some additional information to that already existing 
concerning the origin of this arm of the Had Sea. Before doing so, 
however, it would be well to give a geneml outline of the history of 
this sea-arm, as far as can be gathered from observations on both sides 
of the present gulf. Previous to the Miocene j)eriod this area (except 
for the small piece of land at Wadi Tayiba where there is a little 
Oligocene) appears to have been a land surface. Only a few patches 
of Upper Eocene are known on the Sinai side, and except for the place 
already mentioned, no Oligocene has been discovered. This may be 
due to the fact that the base of the Miocene is not visible in many 
cases further to the north, as in every case on the Egyptian side of the 
Isthmus of Suez, the Oligocene sands and gravels are seen beneath the 
Miocene beds. At the close of the Oligocene i)eriod or during Lower 
Miocene times, during which denudation seems to have been very 
active, there was a subsidence of the whole area including the Isthmus 
of Suez and the district between Cairo and Suez along a line joining 
Gebel AtSqa and Gebel Tura, as well as the district between the former 
range and the northern (ialUla, and the area extending from the foot 
of the present Ked Sea hills to the plateau of El Ti and the igneous 
hills of the Sinai Peninsula as far south as the latitude of Abu Shar. 
Into this depression the waters of the Mediterranean came, and the 
deposition of the Middle Miocene rocks was begun. 

That the Gulf of Suez w^as an arm of the Mediterranean at that time 
is proved by the fauna of the Miocene having affinities >vith the fauna 
of that sea, and none with that of the Indian Ocean. This shows the 
Gulf of Suez to have been in existence before the Ked Sea, as if they 
had existed simultaneously there would have been an admixture of 
Mediterranean and Erythriean species. 

After the close of the Miocene period, there was a re-elevation of the 
area under discussion ; the sea retreated, except perhaps in the lowest 
part of the trough ; denudation took place ; and the Upper Miocene 
beds (if ever present) were removed, during the continued rise of 
the land. Subseijuently, towards the close of Up{)er Pliocene times, 
the strain on the beds aiused by the upward movement became so 
great, that they gave way along a X.W.-S.E. line on either side, along 
the edge of what is now" the igneous and sedimentary ranges of the 
Red Sea hills and the Sinai Peninsula thus forming the Gulf and 
Isthmus of Suez. Parallel to these main lines of fracture were the 
secondary ones which bound the Gulf of Suez as it exists at the 
present day. 

Before these secondary fractures took place the land subsided ; the 



— 182 — 

Red Sea, which had by this time come into existence, invaded the 
depression and the Beach deposits containing Erythaeran genera and 
species began to be deposited. It is after this that the faults which 
bound the present gulf began to be marked, this being proved by the 
presence of raised beaches at different levels along the flanks of the 
hills on the Sinai side. This fact goes to show that the faults on 
either side of the Gulf of Suez are not synchronous, but that the eastern 
ones are the older, the series of l^eaches on the west side showing a gradual 
rise for a time after the actual fracture took place on the Shiai side. 

At the close of the Pliocene or the be«jcinninff of Pleistocene times 
there must have been, not only a submergence of the sedimentary area, 
but if the deduction of Dr. Hume and the author be correct, a consi- 
derable part of the igneous hills underwent submergence as well. 
During this period were deposited the Pleistocene beach deposits on 
the hillsides, the brackish water beds of El Q&, and the conglo- 
merates, etc., found high up the sides and in the beds of the wadis. 

As was stated in the "Report on the To]X)graphy and Greology of 
the Eastern Desert," 1902, p. 213, the fault by which the Red Sea was 
formed is older than those bounding the present Grulf of Suez. It is 
probable that before the subsidence of the land admitted the waters of 
the Red Sea there was a comparatively broad belt of land connecting Sinai 
with Egypt at the place now occupied by Jubal Straits, having deep 
water close inshore such as exists to-day at Ras Mohammed. Later on, 
after the Red Sea had submerged the whole area and Pleistocene beds 
had been deposited, the two faults which bound the present gulf were 
formed. It thus follows that although geologically the Gulf of Suez 
was in existence before the Red Sea, in point of age the fractures 
bounding the former are younger than those which produced the latter. 



Section VIII.— IGNEOUS AND METAMORPHIC ROCKS, 

Although no detailed description of these rocks has, as yet, been 
given by anyone, they have been examined and described in various 
places by different observers. 

Russeger * has mapped them generally as syenite, diorite and por- 
phyry. He was of opinion that the sandstone in Wadi Nasb and in 
various other places was pierced by these various rocks. 

♦ Op. cit. 
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Bauerman • describes the igneous and metamorphic rocks in the area 
between Wadis Baba, Suwiq, Kharaila, Um Agraf, and Sidri. He 
recognises the fact of the younger age of the sandstones as compared 
with the granites and gneisses, the former lying unconformably on the 
latter. He, however, calls attention to a basic dyke in Wadi Suwiq 
which pierces the sandstone but does not allow this fact to hinder 
him from arriving at the true state of things. In 1871, there 
was published in the " Ordnance Survey of the Peninsula of Sinai, " 
Vol. I, an account of the geology of this district by the Rev. F. W. 
Holland. He states that out of several hundred specimens collected 
he only found two or three of true granite. The main rock in the 
peninsula he describes as a syenite. (In this description the old 
unrestricted definition of " syenite " must have been used, viz., a rock 
of similar characters to that found at Syene in the First Cataract, As- 
w^an). In the section across the peninsula the author makes the 
gneiss and other metamorphic rocks rest on the syenite, and does not 
show any intrusions from the latter into it. He thus apparently favours 
the view, although he states his inability to substantiate it, that the 
gneiss is younger than the granite. 

Walther f descril^es in a general way the rocks seen by him in his 
trip to Ras Mohammed, and also up Wadi Hebr&n, and down Wadi el 
Sheikh and Feran. He favours the view that the granites and meta- 
morphic rocks are older than the sandstone and shows this to be so at 
the mouth of Wadi Shellal. He, however, states that the Nubian 
sandstone is cut by a basalt intrusion in the coast-range of El Araba. 
This example was examined by the present writer, but the evidence 
seemed rather against the intrusion theory, as no indubitjible proofs 
of alteration by contact were visible. The appearance of the rocks was 
all in favour of the sandstone beinj]: laid unconformablv against a 

CJ »/ CD 

basalt knoll. 

In 1900, M. Raboisson J gave an account of his journey to Mount 
Sinai and back in which ,after giving a resume of the work of the various 
observers on the tectonics of the Jordan Valley, Dead Sea, and Wadi 
Araba, he attacks M. Lartet's views about the relative age of the Nubian 
sandstone and the granite and metamorphic rocks. The latter was of 
opinion that the sandstone was subsequent to the granite, etc., and was 
not altered by it in any way. The former, however, attacks this view 
and adduces what he considers indubitjible evidence to prove the con- 

• Op. cit. 
t Op. cit. 
t Op. cit. 
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trary. He was, however, unfortunate in his choice of a place from 
which to prove his point. Gebel Abu Alaqa is, as it is described by 
the Ordnance Survey, Nubian sandstone resting on granite, but not 
altered in the least. There is not the smallest evidence of contact 
metaniorphism, but at this particular point it is rather a typical piece 
of sandstone lying unconformably against the granite. In other places, 
this author also sees the " aurtele metaniorphique " where the sand- 
stones show alteration by contact with the igneous rocks. He finally 
concludes that the porphyries have not penetrated the sandstone in 
the form of veins, but that the granites have passed into the sandstone 
and altered them. He says that the porphyries, in some cases, have 
not cut the sandstones by veins, but that fragments of porphyrj^ of 
widely different size, angular and rolled, have been intimately mixed 
with the sandstone on the intrusion of the igneous rocks. 

Having given a resume of the views of the different observers in 
this district, it is now necessary to describe the different occurrences 
of the various rocks in detail. They will be taken in order of basicity, 
beginning with the most acid granites. 

The rocks may be divided into the following groups : — 

(7) Igneous rocks. 

1. Granites. 

2. Syenites and diorites. 

3. Dykes and veins. 

4. Lava flows. 

5. Volcanic necks. 

(77) Metamorpliic rocks. 

1. Gneisses and schists. 

2. Metamorpliic limestones, garnetiferous schists and altered 
sandstone. 

In the first group three divisions can be recognised, viz : 

a) Coarse red granite poor in mica and ferromagnesian constituents. 

b) Porphyritic pink granite containing beautiful crystals of orthoclase. 

c) Grey biotite-granite which passes locally into gneisses, furnishing 
the material from which all the gneisses and schists have been derived. 

The second group comprises the rocks forming a few isolated bosses 
in the large plateau to the north of Wadi el Akhdar and Wadi Ferftn, 
and also in Wadi Mear and Um Laha. 

In the third group are included the felsitic and doleritic dykes and 
veins which cut the granites and gneisses in various directions ; while 
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in the fourth group come the contemporaneous flows seen near Ma- 
ghara, Serabit el Khftdim, Debbet el Ramli, and at Wadi Ta} iba, and 
the altered acid series on the side of Wadi Khashaba. In the fifth 
group come the doleritic plugs of Gebels Sawasia, MadsAs, Um Iswad, 
Mareia, and Samr el Tinia or Qasr Abbas Pasha, and the injected 
fissures connecting them. The first group of the second class includes 
the strip of altered rocks stretching from Gel)el Madsfts to Wadi Um 
Agraf ; while the second group contains isolated patches of rocks 
situated in Gebel Matakh el BarAd near the head of Wadi Hebran and 
in Gebel Um Isnftn in Wadi Solaf. 

The igneous and metamorphic rocks may be said to extend roughly ^e extent^of 
from lat. 27''45' N. to 29° 9' N. This does not include the small flow and ^^or 
in Wadi Tayiba, or the dykes which cut the sedimentary rocks to the 
north of this boundary'. On the western side of the peninsula they 
may be said, with the exception of the chain of El Araba, to be bomided 
by the great north-west-south-east fault which separates them from the 
sedimentaries, and further south by the plain of El Qa ; on the south 
by the Red Sea ; and on the north and north-east by the Carboniferous 
sandstone and the Debbet el Ramli. 

In describing these rocks in detail the order of the above list will be 
followed. 

I. Igneous rocks. 

la. Coarse red (jraulte. — Beginning with the most southerly exten- 
sion of the peninsula, the red granite is first met with in Gebel Um (iebei Um 
Malaqa. It is to be noted that the granite here differs considerably in ^^ 
character from that found further north, as well as in the Eastern 
Desert on the western shore of the Gulf of Suez, and aj^proaches more 
closely to that occurring in the First Cataract at Aswan. The main 
points of divergence from the connnon type in this region, are the 
greater proportion of porphyritic felspars in comparison to the quartz, 
the presence of a larger quantity of biotite and hornblende, and the 
marked difference in the style of weathering ; for whereas, in the typical 
coarse red granite of this area, the tendency is to weather into sharp 
jagged peaks and ridges towering up above its congeners, the type 
here present tends to the production of rounded hills and domes, 
approaching in this characteristic the porphyritic pink granite which 
is found further to the north, and resembling the Aswan granite very 
closely in its behaviour. There is no doubt, however, that this rock 
is only an extreme type of the normal coarse red granite, and is younger 



— 186 — 



than the pink porphyritic variety which it resembles so closely in some 
of its characters. To the south of Wadi Um Malaqa, this rock is found 
intruded in the complex of andesitic dolerite, diorite-quartz-felsite, and 
fine-grained granite which forms Gebel At el Gharbi. On the sides 
of this wadi coarse hornblende-granite is found cutting the grey granite 
in the foothills, the whole being dyked by dolerite, while in Gebel Um 
Malaqa itself red granite assumes complete sway. Out in the coast- 
plain several isolated knolls of this granite (also called Gebel Um Malaqa) 
rise up through the sand and boulders of the recent deposits like islands 



m a sea. 



Gebel Sakhara, 
Abu Markh,etc. 



Qebel Rashfd 
Khanaffir, etc. 



Gebel Tihf. 
Marft, ana 
Um Hash. 



Sandstone in 
Granite. 



Further to the north in the main range Gebel Sakhara, and Gebel 
Abu Markh near their summits are composed of the same rock ; while 
to the east in the foothills, Gebel Motalla and Gebel Um Gatih, and 
the two isolated masses in the plain, Gebel Hemcrat, and Gebel Masraia, 
are likewise of red granite, the latter hill being cut by broad dykes of 
dolerite and quartz-felsite having a general bearing south -west- north- 
east. The latter rock also contains basic patches (segregation-patches). 

To the north of Abu Markh the main hill-mass consists of the same 
type of rock streaked with dykes and veins of dolerite and ([uartz- 
felsite, the lower foothills which bear the name of Gebel Mokateb not 
differing in any way from it. In Gebel Rashid are many dykes of 
dolerite and quartz-felsite, the former weathering into a soft greenish 
mass. At the point where Wadi Rashid opens towards the plain are 
two isolated masses bearing the name of Gel)el Khanasir, also com|x>sed 
of red granite and much dyked by dolerite and quartz-felsite. 

To the north of Gebel Rashid comes the hill- mass composed of the 
peaks of Gebel Tihi, Marit, and Um Hash, all consisting of the same 
type of red granite, streaked with intercrossing dykes and veins of 
dolerite and quartz-felsite having the same general direction as pre- 
viously. On the top of one of the peaks of Gebel Tihi a small wedge 
of sandstone was found enclosed in the granite, altered almost to a 
quartzite. This must be a last remnant of a very ancient sedimentary 
series which at one time covered these rocks, and which must be older 
than the Carboniferous, as the latter rocks are found resting unaltered 
on the eroded surface of the granite further north. 

The outlying hills in the plain consist of the same rock, and are 
much cut by dykes of fine-grained dolerite, and coarse quartz-felsite 
with porphyritic felspars ; the dykes of the latter rock are often 
about 3 metres wide and sometimes form compound dykes with 
the former, their bearing being the same as that of those already 
described. 
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Rifiri TTtn lU 

watershed, of which the principal peaks are Gebels Um Sidri, Tem&n, xeman, and 
and Temalli; while a subsidiary range to the east of Um Sidri is formed *™* 
by Gebel Um Rieh. There seems to be a fault between this hUl and 
the main range, as the drainage instead of flowing west to the plain 
collects from both sides in a longitudinal valley lying north and south 
and finds it way out to the north and south. While in Gebel Um Rieh 
the two classes of dykes are fairly numerous, further to the north in 
Gebel Temalli they are much fewer in number and appear to be dying 
out, only a few stragglers of quartz -felsite being seen. 

On the summit of the foothills of Gebel Temalli a small patch of R«»nt 

^ sandstone O) 

Pleistocene sandstone was met with 424 metres above the sea. wne. 

Lying out in the plain about 3 kilometres from the main mass of the ^^^ ^*^^- 
hills is a remarkable double-peaked knoll with precipitous sides called 
Gran Atftd, which consists of coarse red granite. 

Beyond Wadi Isla at the south side of Wadi Emlaha the red granite Gebel Um 
ceases to occupy the whole of the hills ; it sweeps away in a north- swddiq. 
easterly direction towards Gebel Emlaha and Um Shomer where it forms 
all the higher peaks, again bending back in a north-westerly direction 
towards Wadi Shiddiq, the lower hills being composed of grey granite 
or quartz -diorite, into which the former rock is intruded. The boundary 
of the red granite to the north is the base of the ridge composed of 
Gebel Wigr4n and Giddet el Ela, where it comes up through the grey 
variety ; it then sweeps across the plateau of Fersh Abu Loz, and runs 
along the eastern side of the dolerite ridge of Koli and Um Iswad to 
the watershed range of which Um Shomer and Abu Sh^er form pro- 
minent peaks. This area is veined and dyked by quartz -felsite and 
dolerite in some places (as in Gebel Giddet el Ela) so much so that the 
dykes form half the rock and are such a prominent feature that this hill 
has derived its name from them. 

In Wadi Ilti red granite is found cutting the grey biotite granite wadi iiti. 
which here forms the country rock ; while in Gebel Sawasia (Ilti of ^®^* ^*^ 
Ordnance Survey) it also occurs, being in turn cut by the doleritic neck 
which forms the summit of this hill. 

In Wadi Mear opposite Gebel Madsfis this granite again appears 
intruded in the grey granite, and also in Wadi Khreta which is the 
continuation of Mear. 

The large plateau-like mass of Gebel Um Sit, extending to Gebel ^^^{^^^ 
Gharba, as well as Gebel Watia, El Elwi, and the mountains composing ei Eiwi, an 
the Sinai massif are all composed of the true red granite as it is known 
from the Eastern Desert. In this massif occurs the doleritic neck and 
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Gebel Serb&l. 



Qebel Yenna. 



and Hamra. 



injected fissure of Gebel Samr el Tinia or Qasr Abbas Pasha, so named 
from the ruins of a summer palace built by this khedive on its summit. 

The next place where red granite is found occupying a commanding 
position, is in the range of Serbal where it forms the jagged ridges and 
peaks so characteristic of this mountain. Gebel BMhat Um Takha, the 
most southerly point, and Gebel Um Lahm, the most northerly of the 
range, are also composed of this granite. This mountain seems to have 
risen on the boundary-line between the pink porphyritic variety and the 
grey, the latter apparently being sheared and converted into gneiss, 
while the former was left unaltered. An important point about this 
range is, that its axis lies roughly parallel with the north-west-south-east 
line of the valleys which belong undoubtedly to the class of " Rift 
Valley. " The next mass of red granite in point of latitude is an irre- 
gular patch measuring 17*5 bj^ 16 kilometres. It begins near the mouth 
of the Wadi el Akhdar, forming here a steep-sided plateau called Gebel 
Yenna which abuts on Gebel Goze and El Bantlt, these latter complet- 
ing its west and north-west sides. In this rock occur large intrusions 
of a syenite-felsite ; while cutting both area number of thin dykes and 
veins of a glassy and spherulitic felsite or felsophyre. This plateau is 
Gebel Retema, Continued Oil iuto Gcbcl Retema and Hamra, forming the high red 

mass which borders Wadi Barra on either side, and then stretches away 
towards the head of Wadi ShSqer, where it gives place to the grey 
granite and metamorphic rocks which form the country to the north. 
Round the mouth of Wadi Barra this granite cuts through the pink 
and grey varieties and stands out in a striking manner from them. To 
the north of the water-parting between Wadi Barra and Wadi Lebwa, 
this rock forms a wide plain which is drained by the latter wadi ; it 
forms a small ridge which separates the basin of Wadi Rahaba from 
Lebwa, but is eventually breached by the latter where it discharges its 
water into Wadi Aqr. On the other side of this ridge the grey granite 
forms the open country drained by Wadi Rahaba. At the mouth of 
Wadi Lebwa the red granite is replaced by the metamorphic series into 
which it sends intrusions. 

Near the head of Wadi Aqr the granite is cut by dolerite or diabase 
dykes 6 to 9 metres wide running is a south-west-north-east direction, 
while some quartz-felsites also cut it, having the same orientation. In 
Wadi Lebwa and Barra on the other hand, the dykes seem to cross each 
other at right angles, the quartz-felsites running in a south -east -north- 
west direction. 

At the corner of the plateau of grey granite which occupies the 
country to the north of Wadi Rumllna there appears a mass of fine- 
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grained red granite lying between this wadi and that of Nisrin. It 
forms an irregular patch measuring 6*5 by 4*5 kilometres at its greatest 
length and breadth. This rock is intrusive in the grey granite which 
forms the main plateau extending from Wadi Rum&na up to Wadi Siq. 
On the top of this mass was found a small patch of spherulitic felsite 
of which the relations to the underlying rock could not be determined; 
it is, however, very probable, that it is the remains of a small sheet or 
vein of the same magma from which the dykes and veins met with in 
the granite of Gebel Yenna were injected. Cutting both the granites, 
is a dyke of porphyritic dolerite 4 metres wide, in which occur felspars 
measuring 8 by 2*5 millimetres, while they are also seen to form 
"glomero-porphyritic" patches ; calcite is also present in places. Some 
small dykes weather out very readily, forming narrow gullies down 
which the water makes its way, often ending in a precipitous face over 
which it is impossible to descend. The tendency of this red granite 
is to form sharp ridges; and in the watercourses steep and polished 
waterfalls, over which it is dangerous to travel, while lower down, the 
valleys are filled with huge boulders, mixed with a fair amount of 
disintegrated rock, which in spring supports a luxuriant crop of " ha- 
mada " a succulent plant much relished by camels. 

The only other place where the red granite appears is in Gebel Abu EUmba range. 
Darba, a high conical hill in the granite range of El Araba extending 
down the coast of the Gulf of Suez, from the mouth of the Wadi Ferftn 
to Gebel Abu Suwera. It occurs all through the range intruded into 
the pink variety and the granophyre which form the main mass of the 
range, the whole being dyked and veined in a marvellous manner by 
dolerite which seems to follow lines of flexure. 

lb. Pink porphyritic yranite, — This rock is characterised, as its name 
implies, by its pink colour, its possessing large pink orthoclase felspars 
which give a striking appearance to it, and by a much smaller propor- 
tion of quartz than that which the previous type of granite contains. 
Its mode of weathering is also quite different ; for whereas, in the red 
granite the tendency is to form sharp, jagged peaks, and narrow ridges, 
this rock tends rather to the formation of flat, rounded domes, and low 
rolling bluffs, which, when seen from above, suggest the "roches mou- 
tonnees" of the French geologists. It differs also from the previous 
rock in its tendency to scale off in thin sheets parallel to the surface 
which crumble under foot and make very unsafe walking, especially 
in descending a hill of this rock. In every case also, it forms the lower 
hills, never dominating those formed by the red variety, and so constant 
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are the characters above enumerated, that it is possible to determine 
this rock with certainty several kilometres off. 

This rock, where it occurs in quantity and in a fresh condition, 
would make a beautiful statuary stone as it is remarkably free from 
blemishes. 

Coast range. The Southernmost point at which the true |X)rphyritic granite occurs 

Gebei Ghub. is in Gcbcl Ghub in the coast range extending from Ras Geh&n on the 

north, to the mouth of Wadi el Araba, near which the above hill is 
situated. In this range, as previously stated in the description of the 
red granite, there is a complex of different rocks, the most important 
of which are the pink granite and granophyre or fine-grained granite ; 
into the latter the former sends veins and apophyses, the whole being 
likewise cut by red granite and dolerite intrusions. The main mass 
of the range may be said to be composed of pink granite and grano- 
phyre, and the various peaks, viz., Gebel Batn, Abu Hoshwa, Abu 
Gatar, with the exception of Abu Darba, are likewise composed of 
this rock. 

Wadi Mefir. In Wadi Me&r near the mouth of Wadi KhrSta, pink porphyritic 

granite is seen intruded into the grey granite which here forms the 
country rock. 

Wadi Hebr&n. Further north in Wadi Hebr&n this rock occupies a tract of country 

roughly 6*5 by 2*5 kilometres in size, stretching from Gebel Wagira 
and Hebr&n on the north, to Gebel Weber on the south, and from Wadi 
Emlaha on the west to the foot of Gebel Matakh el Barftd, a range of 
gneiss and metaraorphic rocks which has been metamorphosed by contact 
with the granite. In this area the typical rounded summits and dome- 
like hills are seen with no outstanding points to help one to distinguish 
one from another. 

Gebel Hebr&n. In Gebel Hcbr&n the pink granite is veined by the coarse red 

variety ; while a dyke of quartz -felsite about 3 metres wide, running 
east and west, and extending from Gebel Wirga on the west, a distance 
of 5 kilometres, cuts this hill and continues for several kilometres 
further. Numerous veins and dykes of dolerite are also met with in 
this hill, and seem to radiate from Gebel Moreia or Tarbush. 

Gebel Wirga, Another patch of this rock forms the foothills to the range of G^bel 

Geba"''' *° Scrbal, occupying an area of 13 by 6 kilometres or so. This area extends 

from Wirga on the south to Wadi Geba on the north, and from Gebel 
Serb&l on the east to El Qft on the west, including in it Gebel Sigillia, 
Wirga, Ramliz and Geba. Compound dykes of quartz -felsite and dole- 
rite cut these hills in an east-and-west direction, while simple dykes 
of the former rock also occur like that mentioned previously as extending 



— 191 — 

from Wirga to (rebel Hebr&n. The granite in this area is typical in its 

style of weathering, some splendid examples of domes being met with on 

the summit of Wirga and the Fersh el RamAz. 

Its relations to the neighbouring rocks are very distinct ; it is cut 

and veined by the coarse red granite, while in turn, it intrudes into the 
gray micaceous variety, which lies on it to the south. 

This rock is not met with again until the middle of Wadi Sol&f is 
reached ; after passing the gneiss and schist which form the sides near 
the mouth of this wadi and the metamorphic patch at Gebel Um Esn&n oeix 
it once more occupies the field. In this hill there is a complex of rocks ^*"^ 
formed by contact metamorphism, this granite l>eing the agent which 
produced the metamorphosis, by sending apophyses into the shales and 
limestones which compose it. Veins also are met with in the gneiss 
and schist which also undoubtedly belong to the name rock. Beyond 
the area of metamorphic rocks which lies round the Naqb Engawe and 
the mouth of Wadi Solaf, the pink granite is seen to occupy the whole 
of the country from the foot of Gebel Moreia or Tarbush up to the 
Naqb Hawa, Gebel Gharbi and AVatia on to and beyond Wadi el Sheikh, 
a distance of 23 kilometres, while the breadth is 10 kilometres. The 
eastern boundary has not been seen, but on the north it is seen to be 
bounded by a mixture of pink and gray granites at the head of Wadi 
Magheirat, the line being parallel with Wadi el Sheikh until within a 
kilometre of Wadi Sol^f w^hen it crosses the water parting between 
Wadi el Akhdar and El Sheikh and connects with the next area to 
be described to the north. About 2 kilometres west of Wadi Solftf it 
crosses Wadi el Sheikh and sweeps round tow^ard Gebel Um Esnfi.n. 

Between these two w^adis the pink granite forms the main rock, Coui 
being cut by two sets of doleritic dykes one of which runs S.W.-N.E., soiAi 
while the other is at right angles to the first, being the older and ^ 
more basic and weathering spheroidally, often forming a trench and 
attaining the width of G metres. They also form compound dykes 
with the red granite. This causes the pink granite to be thrown into 
ridges where the harder set of dykes predominates; while in the places 
where the two sets are in equal quantity it forms rounded hills. Behind 
Gebel Watia it also appears and is cut by dykes of granophyre, while 
further up Wadi el Sheikh it is replaced by red granite. 

The next patch to be described is that which lies on either side of 
Wadi el Akhdar, and is connected to the last-mentioned piece by a 
narrow band. In length it is 12'5 kilometres by 7*5 at its greatest 
width. It beflrins about a kilometre to the south-west of the mouth 
of Wadi Barra. On the north of Wadi el Akhdar the boundary runs 
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8hen&I and 
Sidri. 



up Wadi Retema until near its head, where the large boss of red granite 
crops out. Beyond this boss the boundary line to the north-east is 
practically on the line of Wadi Esh, from thence running in a north- 
easterly direction by the head of Wadi Bum to Naqb Sheqer, then 
bending south once more towards El Akhdar, which it touches about 
2 kilometres from En el Akhdar, from which point it runs more or 
less parallel to this wadi, until it connects with the mass previously 
described. On the north-east it meets the gray granite, while on its 
southern side it has a mixture of the pink and grey varieties. Through 
it run dykes of quartz -felsite (S.W — N.E), and dolerite N. of E. 
and S. of W. 

The next place where this rock occurs in mass is between Wadi 
Shell&l and Sidri, where it forms a high ridge of hills 10 kilometres 
long by 5 at its greatest extension. It bears a few isolated outliers of 
Carboniferous beds, and further to the north eventually disappears 
under this formation altogether. From this patch a narrow strip runs 
along the side of the fault line across Wadi Shell&l, where it forms a 
small boss bounding the valley. This is undoubtedly the same as 
that which forms the east side of Wadi Baba, the connection being 
hidden by a thin covering of Carboniferous beds. In this district it is 
intrusive in the gneiss, which forms a good part of the country round 
this place. 

Opposite the mouth of Wadi Budra, on the side of Wadi Sidri, a 
small knob of this rock is exposed from under the Carboniferous 
sandstone, being evidently part of the main mass faulted down. 



Gebel At el 
Gharbi. 



Wadi Um 
Malaqa. 



(Ic) Grey granite. — Beginning at the most southerly occurrence of 
this rock, the first to be described is that of Gebel At el Gharbi, where 
there is a complex of andesitic dolerite, fine-grained granite, diorite, 
red granite and this rock. Round the base of this hill, the foot-hills 
are composed of grey granite. 

Going northwards the next patch met with is at Wadi Um Malaqa, 
where there is a mixture of a coarse, red granite and a prophyritic grey 
variety. From this point to Wadi Emlaha none of this rock is met 
with, but at the latter place grey granite passing into diorite, or quartz- 
diorite is met with. There, up to and beyond Wadi Shiddiq, it forms 
a triangular patch in the foot-hills, its apex pointing northwards. Its 
greatest length is 12*5 kilometres, and its breadth is 10 kilometres. 
Along the edge of the main hill-mass is a fringe of dioritic rock much 
cut up by a grey granite. On reaching WaJi Mear it is found that 
grey granite has usurped the ground entirely, as it appears on both 
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ndes ; it extends southwards almost to the crest of Gebel Wigrftn ; 
eastwards as far as Wadi Khreta ; north wanls about a Uiinl of the 
way between Wadis Me&r and Hebran ; until aibout one thinl of its 
length from its mouth it crosses over to Wadi Hebr&n, running in a 
northerly direction until it meets tlie pink gninite of txi^bel Wirgu, 
This mass is cut by a few veins and dykes mainly of dolorite ; but in 
Wadi Ilti red granite cuts it ; while there are also coni[X)und dvkos of 
an augite-diorite and a micro-gninite, and higher up quiu'tz-felsito 
dykes become abundant some of them (5 to 9 metres wide. 

Fluidal felsites are also found in this wadi ; while in places also the 
granite becomes very micaceous. 

In Wadi Hebran near its mouth, grey granite cuts a dioritic rock 
and is itself veined by a white binary gmnite.* In the gnuuto in this 
wadi verj^ micaceous patches occur, and dykes of dolerite (S.W.-N,E.) 
likewise cut it. 

The next place where this rock is met with is in Wadi el Sheikh, w»ai Ki 

Shaikh 

about half-way between Wadi Magheirat and its mouth. It extendH 
to within one kilometre from the mouth of the wadi, then InH^omea 
gneissose, and in about 600 metres from this point passes into a true 
gneiss. This patch is somewhat irregular in outline, and sends a long, 
narrow tongue up the side of Wadi Sohif, between the gneiss and the 
pink granite. In its greatest length and breadth it is 15 by 7'5 kilo- 
metres. On the north it is bounded for a while by the drainage line 
of El Akhdar, the junction-line between this rock and the red gmnite 
having evidently determined the course of the wadi ; but further up 
the water has evidently departed from this line, as the grey granite 
sends a tongue in between the red and pink varieti(»H, the lH)undary 
lines in this case behig likewise marked by the tributary wadis of 
Satakh and Retema. On the etist and south it is boiuided by a large 
area of the pink variety. In this areji the rock is much dyked by dole- 
rite and red felsites. 

The next grey granite area occurs between Gebel Yenna and lianAt 
on the south, over the wadis of Kumana and Hahaba up to wadis 
Sidri and Siq, on the north, and east as far as that of Banj. It runs 
up wadi Siq for about 10 kilometres, and is seen wherever the small 
branch wadis have cut through the Carboniferous sandstx)n<», so that 
it undoubtedly forms a continuous sheet undernciath the latter nnrk. 
It is bounded on the south and west and north by the grnjiss hills 
which lie on the north side of Wa^li Fer&n, and also form the hill-maHS 
between this valley and that of Sidri and Um Agraf, and on the wist 
by the complex of pink and grey granite and the red variety near the 
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head of Wadi Lebwa. The omeiss above-mentioned has undoubtedly 
been derived from the grey granite. The patch under consideration 
has a maximum length and breadth of 20 by 19.5 kilometres, being 
widest on its southern side. This rock forms a large, high plateau 
without any prominent points, except where there are intrusions of other 
rocks, e.g., the red granite patch overlooking Wadi Nisrin, and the syenite 
intrusion near Wadi Aqr. Its surface is divided into flat-topped patches 
or fershes, e.g. Fersh Nisrin, Fersh Sidri, and Fersh Abu Aleqa, each 
being named from the wadi whicli drains it. In its southern part it 
is very much dyked mainly by dolerite, as much as one fifth of the 
entire rock being composed of this rock. The latter weathers very 
easily and in a spheroidal manner, in most cases being rather lower than 
the surrounding rock. A prominent, red dyke of quartz -felsite, from 
3 to 4 metres wide, makes its appearance near the intrusion of red granite 
overlooking the Nisrin valley, and is continued into the plateau where 
it could be traced a distance of 6.5 kilometres. 

From the beginning of Wadi Siq to the mouth of Wadi Barq, there 
is a boss of quartz-felsite intruded into this rock which forms steep 
scarps on the sides of both these wad is. 
Wadi Urn The oiilv Other place where this rock occurs is in the neighbourhood 

Sh^er etc. J r o 

of Wadi Um Sheqer, Entish, etc., where it is capped by isolated outliers 
of Carboniferous sandstone. On the west it adjoins an area of meta- 
morphic rocks ; on the north and east it disappears under the Carbo- 
niferous sandstone ; while on the south it is cut off by the pink and 
red granites. This patch has a maximum length and breadth of 12*5 
by 7.5 kilometres. It is much cut by dykes of fine granite and quartz- 
felsite. 

With regard to the relations between the metamorphic complex and 
this rock, no definite e\ddence could be found, but the presumption is 
that the fundamental rock of the former is the older. 

This grey granite, on iiccount of this being fairly rich in mica, lends 
itself to easy weathering, and also tends to form flat-topped hills or 
plateaux, insteiul of rugged ridges. Its tendency to become gneissose 
is also fostered by its wealth of mica, and there is little doubt that all 
the gneiss on the western side of the peninsula at least has been formed 
from this rock. 

Mixture of pink and grey iiranite, — Under this title has been mapped 
certain areas composed of such an equal mixture of these two kinds of 
granite that it was impossible to separate them except by spending 
months surveying them on a large scale, a work which would not 
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justify the extra expenditure. These areas form a crescent-shaped 
mass, the points of which lie at the head of Wadi Sheqer and the mouth 
of Wadi Harqiis respectively, while the middle is at En el Akhdar. 
The grey granite is gneissose, as is sometimes also the pink variety, 
while the mass is much cut by dykes of quartz-felsite and dolerite. Its 
southern boundary does not reach Wadi el Sheikh, while its eastern 
lx)undary was not reached as the jmrty had to turn westward in order 
to finish the remainder of the country. 

2. Syenites and diorltes. — Of the former there are only two known 
occurrences, viz., a small boss I'o by one kilonu tre in the grey granite 
plateau on the north of Wadi Aqr, and in the mass which forms the 
north side of the plateau of Gebel Yenna and Ban&t. The latter is 
intruded into red granite, and on the south side is another small tongue 
of the same rock, between the two being numerous small dykes, which 
are good examples of fluidal intrusion.*. The rock is dark-red with 
porphyritic felspars in a felsitic ground-mass. The patch is roughly 
triangular in outline, and measures 10 l)y 7*5 kilometres at its widest 
part. It seems a fairly hard, resistant rock, and the formation of the 
plateau is no doubt due to its combination with the red granite, the 
softer grey granite and micaceous gneiss having weathered more easily 
leaving the harder rocks stimding high above their neighbours. 

Diorites are first met with in Wadi Emlaha which drains the Um 
Shomer range on the west. Here it passes insensibly into quartz- 
diorite. At the mouth of Wadi Mear it occurs on either side, and is a 
very fine rock rich in hornblende, and much cut by a grey biotite- 
granite. Further up it occurs in a patch near the foot of Gebel Madsfts, 
but here it is a more micaceous variety. It is much cut by wide dykes 
and veins of quartz-felsite. 

3. Dykes and veins, — Although the igneous area is more or less 
dyked and veined all over, still in certain places they are more crowded 
together than in others, while the rocks call for special mention on 
account of some characteristic which they possess. StJirting from the 
south, the first to be noted are the dykes in the outlying hills to the 
west of Gebel Tihi. These are much cut by doleritic dykes running 
N.E-S.W., while there is also a porphyritic quartz-felsite dyke alx)ut 
3 metres wide, which shews fine secondary growth of the felspars. 
Further north, to the west of Wadi Teman, the outlying hills are also 
much cut by dolerite and quartz-felsite, while the main range is also 
streaked by these, the dolerite being the younger. In the foothills of 
Um Shomer there are east and west dykes of quartz-felsite. 
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B^imentary . t J 

rockP. the sedimentary district only remain to be noticed, the first being those 

of Gebel Hadiid. This hill is an isolated knoll of Cretaceous limestone 
lying on the north-east corner of the plain of El Markha. In it occur 
some black veins of a tachvlitic basalt about 30 centimetres thick. 
Not far away from this hill, a dyke of dolerite, running north and 
south, is seen to cut the Carboniferous limestone in Wadi Shell&l, 
but as it was not met with on the surface of the plateau, it may be 
concluded that it is not one of the later dykes. 

On the edge of Wadi Baba, near its junction with that of Suwiq, a 
much -decomposed dolerite dyke cuts the Carboniferous sandstone, but 
is soon masked by blown sand, its bearing being south-east-north-west. 
This is the intrusion from which M. Raboisson* formed his opinion 
that the igneous rocks were later than the sandstone and had beer 
intruded into them. 

Wadi Nokhei. In this wadi where it enters the sea, a dyke of dolerite 5 to (5 metre? 

wide cuts through the limestone and enters the sea a little to the south. 
Its bearing is practically north and south, and it was again met w^ith 
in Wadi Hamr ap})arently continuing for some distance to the north. 
AVhere it joins the limestone its edges are tachylitic, and hydrocarbons 
have been developed in the rock which gives oft* a strong smell when 
struck by the hammer. This is true of every place where the junctions 
have been examined. In two other places in AVadi Hamr small veins 
were seen in cracks. 

Gebel The next place where a dyke was seen was in Gebel Hammftm 

FwSn! Fariin, where a N.E. — S. W. doleritic intrusion pierced it on the southern 

side. It was not noticed on the north side, however, and may be 
only local, as in the next aise which occurs on the divide between 
Wadi Abu Qada and liagha. Here, what appeared at first to be 
black limestone was found, but on examination proved to be a 
dolerite dyke with a frinore of dark limestone on cither side. This 
intrusion was not seen to extend any distance. The reason for this 
perhaps is that as the dyke occurs in the Cretaceous marls, and they are 
exposed only for a short distance, it may not have penetrated the higher 
beds. In fact, it did not seem to reach the upper beds of these marls. 

4. Lava flows. — These are found in two districts only, viz., that 
extending from Maghara up AVadi Baba and on to the Debbet el Ramli, 
and in Wadi Tayiba. Taking the first one, the first patch of volcanic 

• Op. oit. 
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rocks found was on the hill -top overlooking the turquoise mines in G^bel 
Maghara. Here it was a coarse basalt about 27 metres thick, and evi- 
dently a subaqueous flow, as no signs of steam-holes or scoria? were met 
with to suggest a subaerial origin. This patch must hav e been continuous 
with the other three which are seen in the neighbourhood, part of it 
having been carried down by a trough -fault which lets the Cretaceous 
sandstone into the pi iteau. This first patch is about 2 by t5 kilometres 
in length and breadth. To the north of Wadi Qena the largest patch 
of this rock is found; on the east it is bounded by the main line of fault, 
which has let down the whole of the country to the west. In character 
it is like the others, and in shape, a long, narrow triangle measuring 
5 by one kilometres. Close to it is another small patch separated 
only by a small drainage way. The next large patch occurs just 
behind the high granite ridge which overlooks Wadi Shellal. It is an 
irregular piece which has been let down by a V-shaped fault into the 
sandstone. 

On the top of Serabit el Khadim and the hill immediately to the 
north-east of it are found aips of this rock. It is to this that the 
peculiarly rounded appearance of these hills is due. The last occur- 
rence of this rock is met with on the top of Gebel Hameier on the edge 
of the plain of Debbet el Ramli. It forms a steep scarp to the south, 
gradually thinning out and disappearing under the blown sand of the 
above-mentioned plain. The thinning is due entirely, as far as could 
be seen, to the erosive power of the sand-blast which is here very 
powerful. Its thickness here is about 39 metres, and its total area is 
5 by 2*5 kilometres. Underneath these patches a certain amount of 
alteration of the underlying rock has taken place, the sandstones being 
converted into quartzites. Other hills have been met with having this 
alteration -layer, and this has been regardevl as a proof of the former 
greater extension of the l)asalt. 

Af/e of this lava, — It is difficult to assign a definite age to this rock, 
as there are not sufficient data from which to arrive at a certain con- 
clusion. After some search among the underlying sandstones two 
specimens of Lepif/fnlenf/ron were found, this shewing that they were 
in all probability of Carboniferous age, but no result was obtahied 
from the l)eds, which are higher than the basalt. It has therefore 
been regarded as late Carboniferous in age. This rock is so constant 
in its position, that it has been used successfully as an indicator of the 
upper boundary of the Carboniferous sandstone, the lines closing up 
perfectly although it was used over a fairly large area. That it is not 
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an intrusive sheet is fairly certain, as in the many exposures it is to 
be expected that some definite evidence of its eruptive nature would 
have been found. Moreover, an intrusive sheet, as a rule, has a definite 
outcrop along a certain line, and does not occur in isolated patches, 
forming a sort of crescent with its concavity to the south-east. . The 
source from which these rocks have been derived is a more doubtful 
matter. The next class of rocks to be described, viz., volcanic necks, 
shews such a suggestive relationship to these flows when the two are 
plotted on a sheet, that the conviction is }x)rne in upon one that these 
necks are the remains of the vents from which these basalts have 
been poured. 
Wadi Tayiba. The next place where lavas are met with is in Wadi Tayiba, especially 
on the south side of it. The first patch occurs at the mouth as an inter- 
bedded lava in what has Ixien described as a Beach Deposit (Miocene). 
It is a much decomposed basic rock, is tilted at a steep angle, and 
is only about 12 metres thick. It has probably been torn away from 
the other interbedded lava by a fault which has thrown the latter down 
against the Cretaceous rocks. As to the source of these rocks, it is 
impossible to say whence they came, unless the dyke previously 
described from this area is the remains of a fissure from which they 
were poured. The fact that they thin out towards the east is against 
this, so that the most probable place to look for their source is under 
the waters of the Gulf of Suez. 

5. Volcanic necH. — These rocks, as already stated alx)ve, form a sort 
of horse-shoe with the convex side turned to the north-west. They 
occur in the hills of Gebel Koli, Abu Mezraq, Sawasia, MadsAs, Mareia 
and Samr el Tinia. 

The ridge of Koli and Abu Mezraq is a large mass, over 7 by 
3 kilometres in length and breadth, rising with sheer sides through the 
granite which forms the country. Apparently connected with it by a 
narrow injected fissure is Gebel Sawasia, another mass 2*5 by one kilo- 
metre, which rises up the centre of the hill, exhibiting all the characters 
of a volcanic neck, and on one side forming a sheer cliff where the 
granite has been removed. Four or five kilometres to the north of the 
last occurs the hill of Madsfts, the centre of which is formed of a mass 
of coarse dolerite similar to that which forms the other masses previ- 
ously mentioned. Further to the north-east occurs the hill of Gebel 
Mareia, which is composed of a mass of dolerite over 5 by 3 kilometres 
in length and breadth, while eastward is the mass of Samr el Tinia, 
which is made up of the same rock. All these masses are coarse 
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dolerite which veins the granite in which it occurs and often sends 
dykes out into the surrounding country. If, as has been stated in the 
part on the lavas, these are the remains of the vents out of which 
the lavas were poured then their age is late Carboniferous, and the 
dolerite dykes which occur in the gneiss and other rocks on which the 
Carboniferous rocks are laid, are older and belong to another period 
to that of these necks. It has been stated previously that there were 
two sets of dolerite dykes one of which was connected with the large 
masses of dolerite and was the younger ; it is therefore likely that the 
older series is not in any way connected with these necks. 

(II) Metamorphic rocks. 

1. Gneisses and schists. — These rocks occur in the district lying 
between lat. 28^36' and 29° N, and long. 33^30' and 33°50' E. They 
can be roughly divided into two groups, viz., true gneisses and schists, 
and a complex of metamorphic rocks. Taking the last named group 
first, it occurs in one large patch extending from the neighbourhood of 
Wadi Barq eastward as far as the Wadi Siq. This is composed of two 
fundamental rocks associated with several others of minor importance, 
these being: — 

1. Much altered micaceous rock. 

2. Altered felsite rock, which becomes, at times, schistose and is 

then the same as that known as "quartz-schiefer" by the German 
petrologists. This seems to form the fundamental rock in 
places, while in others it is intrusive in the micaceous rock, thus 
proving the latter to be the older. 

3. Capping the hills is a gneissose basic rock and hornblende- 

schist. 
In this complex occur the following intrusions : — 

1. Veins and dykes of a felsite rock. 

2. Reddish granite rock. 

3. Granite with large felspars (5 x 2*5 cent.). 

4. Dykes of a much (lecom|K)sed doleritic rock running S.W.-N.E., 

and younger than all the others. 

This complex has been entirely covered at one time by the sandstones 
of Carboniferous age, and as a consequence presents a flat surface with 
no crests standing out to relieve the monotony. It has evidently been 
produced by the erosion which took place as it subsided under the 
water prior to the deposition of the sandstones. 

The group of true gneisses and schists occupies a much larger area. 
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On its southern side it abuts against G^bel MadsAs and Mareia, 
continuing from there along either side of Wadi Fersln; its western 
edge flanks the range of SerbS,! ; while its eastern boundary skirts the 
base of Gebel Goze and Ban&t, and passing on into Wadi Rahaba and 
Rumm&na keeps all the while more or less parallel to Ferftn. This rock 
extends down FerS,n as far as the sedimentary area, where it is cut off 
by the great fault which follows the line of the hills. From this point 
it runs parallel with the fault until near Wadi Sidri, where it gives 
place to the pink granite, passes round to the e«ast, and occupying the 
country on either side of Wadi Um Agraf (the continuation of Sidri), 
eventually disappears underneath the sandstones, but always shews 
wherever a wadi has cut through the latter. It is last seen round the 
mouth of Wadi Baba, but it undoubtedly persists under the Carboni- 
ferous rocks for a good distance. As has been stated in the account of 
the dyke-rocks, this rock is very much cut up by dykes in Wadi 
FerS.n. In its characters this rock is very constant all over the area. 
At the head of Wadi Hebrftn, where it was first encountered, it consisted 
of a fine biotite-gneiss interlaminated with mica-schist, and well-banded 
quartzose veins also running through it. In places there is a tendency 
to pass into mica-schist by the increase of miai. The inclination of 
the shear-plane is towards the south. Associated with this gneiss in 
Gebel Matakh el Barftd is a garnetiferous rock of siliceous appearance; 
but a crystalline limestone is also mixed up with it. There must have 
been some powerful force acting here, for some excellent examples 
of crumpling are seen, the axes of the folds being in a vertical plane. 
In one place a fold was seen in the form of a horse shoe only 2 metres 
across, and with much sharper folds inside it. In Wadi Feran the 
gneiss is more normal, and the bands of mica-schist are not much in 
evidence, lielow the Oasis of Feran, in one of the small wadis which 
come from the sedimentary area, some fine examples of crumpling were 
seen, the black micaceous bands standing out from those of Avhite 
felspar. In the lower half of the Wadi Um Agraf the gneiss returns 
to the Hebrfin type — a mixture of fine-grained biotite-gneiss and 
schist. Further up the wadi the coarser variety comes in, and continues 
until the sandstone country is reached. In Wadi Baba and its tribu- 
taries, the gneiss is a dark-grey fine-grained rock, approaching a schist 
in character. 

Orifjin of the Gneiss, — On this side of the peninsula there does not 
seem to be any doubt as to the origin of this rock. It was pointed 
out in the description of the grey granite that, at the mouth of Wadi 
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el Sheikh, this rock first of all became gneissose, and very shordy 
afterwards passed into a true gneiss. This has been seen at various 
places, the two rocks shading into each other. It thus seems indubitable 
that this rock is simply the result of the deformation of the grey 
granite. The cause of this is probably to be found in the eruption and 
intrusion of the granite mass of Serb&l. A glance at the map shows 
the gneiss to form a sort of fringe round the base of this mass, 
gradually shading off on either side into the normal grey granite. 

The age of the gneiss can only be fixed within wide limits. It is 
known to be prior to the deposition of the Carboniferous sandstone, and 
subsequent to the intrusion of the pink porphyritic granite, which is 
also earlier than the sandstone, but is evidently subsequent to some 
limestones, shales, and sandstones to be described immediately, which 
it has metamorphosed so completely that all trace of fossils has been 
obliterated. As these rocks are involved in the same folds as the gneiss 
it follows that the gneiss belongs to the same period. All that can 
be said, therefore, is that the gneiss was formed in post-Archoean 
times and probably in the early Palaeozoic period. 

2. Metamorphic limestones and schists. — These occur mainly in 
one patch in Gebel Um Esnan, although they were also seen in Grebel 
Matakh el Barfid, associated with the gneiss above-mentioned. In the 
former hill it would seem that these rocks have been faulted down 
against the gneiss as the remains of its bedding is not very far from 
the horizontal. The beds seen here are crystalline limestones, altered 
shales and sandstone, the metamorphosing agent being the pink granite 
which forms the country round about. In the two former rocks, 
garnet is very abundant, occurring in large irregular masses, rather 
than in good crystals, and becoming a veritable "granat schiefer," while 
the sandstone shows biotite and perhaps felspar. The complete 
description of these rocks must wait until the thin sections, which are 
being prepared, have been examined. As to their age enough has 
been said in the previous paragraph to indicate the extent of the writer's 
knowledge concerning it. 

It is now possible to give a tabular statement of these rocks in the 
order of their age, beginning with the oldest : — 

1. Diorite. 

2. The CTCv biotite-o^ranite. 

3. Biotite-gneiss and schists, together with the Metamorphic lime- 

stone and sandstone. 

4. Pink porphyritic granite. 
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5. Coarse Red Granite. 

6. Syenite and Syenite-felsite. 

7. Quartz-felsite and dolerite dykes (older series N.W.-S.E.) ; rela- 

tions between those two uncertain, but reasoning from analogy 
the basic is the younger. 

8. Dolerite dykes N.W.-S.E., dolerite-necks and the lavas of the 

Carboniferous period. 

9. Dolerite dykes in the Cretaceous rocks. 

10. Lavas younger than the Cretaceous in Wadi Tayiba. 

The following is probably somewhat like the sequence of events in 
this district. During Archaean times the grey granite and diorite were 
intruded into old Archaean rocks, which were subsequently removed 
by denudation to form the later sandstone. Later on, sandstones and 
limestones were deposited on the exposed surface of the granite, to what 
extent is not known. Following this came a disturbance which deve- 
loped into a thrust in a north-easterly direction, in all probability being 
caused by the intrusion of the pink porphyritic granite along the line 
of the present Serb&l range, shearing the grey granite and setting up 
gneissose structure. This movement continued until Serb&l and other 
ranges, had reached their full height, the coarse red granite having 
pushed all the others up into a big dome, which was subsequently 
denuded leaving them as they now stand. In the wake of this came other 
movements, causing numerous fractures S.E.-N.W., and N.E.-S.W., 
which were injected by quartz-felsite and dolerite dykes, many of these 
having been opened previously as they contain compound dykes of 
granite and one of these other rocks. After a time, during which denu- 
dation was very active, and the district was slowly sinking imder the 
sea, the deposition of the Carboniferous took place, towards the close 
of which period the volcanic vents above described were opened, and 
the lavas above-mentioned were poured out, certain new fissures being 
formed and injected with dolerite. After this a period of quiescence 
and steady deposition took place until Eocene times, when a few cracks 
in the secondary rocks were injected. The last occurrence is the out- 
pouring of the lava in Wadi Tayiba. This took place, as has already 
been stated, in Oligocene times, the lava occupying the same position as 
it does in the district between Cairo and Suez. 
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Section IX.— ECONOMIC GEOLOGY. 

Of the various products of this area, perhaps the most important is the Granite. 
large area of grey granite, which is suitable for statuary purposes. This 
is best developed in Wadis Mear and Hebrdn, although it also occurs 
to the south in Wadis Shiddiq and Emlaha. From the former of these 
localities there is no difficulty about transport, as waggons could be 
run on a light railway attached to a rope, the laden ones running down 
to the sea coast by gravity, and drawmg up the empties at the same 
time. At El Tor the stone could be put on board lx)ats and conveyed 
to Suez or Port Said, if required, the expense being in this way reduced 
to a minimum. A good supply of water would be easily obtained in 
the wadis, as the rainfall is quite sufficient to produce a constant supply 
if it were collected. In fact, in the w^inter season, running water is 
met with in many of the wadis. 

The next thing of importance is a pure white sandstone, very friable, Sand. 
and which, on account of its freedom from iron-oxide, would be very 
useful in glass-making. This sandstone occurs at the foot and in the 
cliff of Gebel Dhalal, where there is about 200 metres of good stone. 
The only draw-back to its use is the distance of transport, although a 
fairly good road could be made with little difficulty to the sea. 

Perhaps as valuable as the foregoing are the iron and manganese Jron and 
ores of this district. These occur in the Carboniferous formation at ores, 
the base of the limestone at its junction with the sandstone. They 
evidently occur more or less in "|x>ckets," but as far as was seen they 
exist everywhere where the limestone is exposed, and vary in thickness 
from 0'6tol*3 metres. In different places the ore varies in composition, 
sometimes being pure hii^natite, sometimes an admixture of that and 
the oxides of manganese, while in others it is pure manganese oxides. 
The three places where it was examined were Wadi Malha, Wadi Nasb, 
and at an old mine in Wadi Halliq. In the former locality the two 
ores lie side by side, as if they had segregated so, being more or less 
distinct from each other, but on their junction being intimately mixed. 
The same is true of the second locality, but in addition there is a fair 
quantity of earthy manganese-ore (wad). In the third locality the 
haematite is more abundant, the limestone being impregnated with it 
near its base, while nodules of pure ore weighing from 25 to 50 kilos, 
are frequent. 
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The following analyses made by A. Lucas, Chemist to the Survey 
Department, give the general composition of these ores : 
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In all these s[:ecimens the gangue was practically all silica ; traces of 
lime were found in all of them, while two of them contained as nmch as 
1Q% and 18^ ; nearly all of them were hydrated, although in some 
only a trace of water was found. This water may be either from the 
manganese compounds, many of which contain water, or from the 
brown ferric oxide w'hich is nearly alw^ays associated w- ith the haematite, 
the latter gradually passing into the former by hydration. 

The percentages of iron and mangimese given in the above table show 
at a glance whether the ore is a rich one and worth exploiting. The 
whole of the siimples taken from Wadi Halliq were collected from an 
old mine which had been opened there presumably for the working of 
copper ores, most of the specimens being obtsiined from the rubble 
heap at its mouth. S|)ecimen No. 3,971 A is a red ochre or raddle; 
while Nos. 3,971 and 3,970 are black, earthy, amorphous substances 
like wad. An almost pure haematite is Xo. 5,002, while No. 5,003 follows 
closely on it. Of the manganese ores No. 3,970 A is a good example, 
being a very fair specimen of psilomelane, while 3,911 and 3,970 C 
also compare very favourably. The others are only varying mixtures 
of haematite and the manganese oxides, which owe their richness or 
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poorness to the quantity of gangue, and impurities with which they 
may \ye mixed. These may be useful in the production of manganese- 
steel. 

The position of these ores is perhaps against their being profitably 
worked, situated as they are some little distance from the sea-coast 
where no fuel is ol)tainable'. The other alternative of bringing the ore 
to the sea-coast and treating it there, or shipping it else where, is therefore 
the least expensive, although the cost of transport might even then 
be prohibitive. The actual mining of the ore would not present much 
difficulty as the underlying rock is not hard and difficult to pierce. 

Since writing the above, a copy of a paper on "The Manganese 
Deposits of Bahia and Minas, Brazil," l)y professor J.C. Bi*anner * has 
been received. 

The difficulties of working the last-named de])osits are very similar 
to those in Sinai. No fuel is available, and the whole ore has to be dug 
out and transported by rail to Kio, whence it is shipped in great part to 
the United States. The manganese de}X)sits of Minas lie near the 
railway about 500 kilometres north of Rio, the cost of trans|)ort for 
all that distance has therefore to be borne by the mining company. 
This it seems able to do After reading this paper, it seems as though 
the deposits in Sinai might also be worked at a profit. Appended is a 
table showing the percentage of metallic manganese in the different 
samples from various mines in Minas, with a column of the composition 
of the Sinai ores for comparison. 
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There were other samples from Minas containing from 40% to 
60% Mn. 

A glance at the columns of the latter table shows that, taken as a 
whole, the Sinai ores are of a poorer quality, but taking into conside- 
ration their much closer proximity to the sea, there seems no reason to 
doubt that they might be worked at a profit, provided that the deposits 
turned out as rich as they appear to be by the analysis of the samples. 
Copper. Of the ores of this mineral, only traces have been found along the 

joints of the limestone. In the majority of instances these have been 
removed by the old miners who used Wadi Nasb as a centre of this 
industry. The surface of the limestone plateau has been searched 
diligently by them, and even the poorest veins have been worked out. 
The ore was mainly the blue and green carbonate, portions of which 
were found at various old workings. 

Holland f suggests that probably all the material for the manufacture 
of glazes was obtained from Sinai. 
Blag. The only other ore found m this district was obtained from a heap 

of slag on Gebel Safariat, where it had evidently been smelted for copper, 
judging by the meagre traces of that mineral seen in it. A piece of it 
on analysis gave 23*46 % of ferric oxide, while there was also a small 
amount of manganese likewise present. In the pounded up mineral 
were found several small pieces of metallic copper. 
Bone-bed. In this hill there occurs the only bone-bed known in Sinai about 

0*3 metres thick. In character it is very similar to that found on the 
west side of the Gulf of Suez, and contains numerous teeth. An 
analysis yielded the following result : 

Phosphoric acid (P2 O5) 24*63% =tricalcic phosphate (Gag Pj Og) 
53*77%. 

This analysis shows this deposit to ba better than those occurring 
on the west side of the Gulf of Suez, the highest percentage of tricalcic 
phosphate being 50*78. 

Coprolites. — In Gebel Hoshera a few nodules of a phosphatic nature, 
resembling coprolites, are scattered about in the yellow sandy beds 
which occur near its base. They are, however, not m sufficient quantity 
to make them of economic importance. An analysis of a sample yielded 
12*94% tricalcic phosphate. 

Hydrocarbons. — These occur all through the Cretaceous limestone. 



• Op. cit. 
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their presence being discovered by the different dykes and veins which 
cut this rock, but they are in such very small quantities that nothing 
can \ye done with them. The only place where they seemed to be 
in quantity was at the mouth of Wadi el Araba where the white sand- 
stone of the Nubian series is rendered absolutely black by impregnation 
with them. Even here, however, they were not in any quantity, the 
total loss on ignition being only H'Gd%. 

Celestine. — In the Beach Deposits of Wadi Amara on the Suez Road, 
there occurs veins of a heavy, brittle, crystiilline, colourless mineral, 
which evidently belonged to the isomorphic group of rhombic sulphates. 
On being analysed it proved to be an almost pure sample of celestine 
(strontium sulphate) containing only 3'88% of impurities which are 
made upas follows: — 

Water, carbon dioxido, and ortranic matter 2.00 

Kj M A Jlv^d' ••• ••• ••• ••• • 9 • • m • ••• ••• ••• ••• ••• ••• ••• \/« v^ 

Iron and Aluminium oxides 0.92 

xJlUll? ••• ••• ••• ••• ••• ••• .•• ••• ••• ••• ••• ••• ••• l;IctrC«V 



3.88 



Turquoises. — These stones are known to occur at two places, viz., 
Gebel Maghara and Serabit el Khadini, but in the latter place the 
quality is so poor that the work has been abandoned, although the former 
place is still exploited. The mines in (rebel Maghara have been worked 
by the ancient Egyptians since the beginning of the 4th Dynasty up 
to the time of Kameses II ; while those of Serabit el Khadim were 
exploited up to the time of the 20tli Dynasty. * Nothing is known 
further as to their history until a Major Macdonald in the middle of 
last century settle<l at Magham and took up the working of the mines, 
but he subsequently abandoned them as they did not pay expenses. 

When visited in the e^irly part of 1899, these mines were being worked 
by the Bedawiu, nearly every man in the district having spent a certain 
time there at one period or other of his life. From information sup- 
plied by the Bedawin, it seemed to be the custom for the young men 
about to marry, to go to the mines and try their fortune, and if they were 
successful it enabled them to pay the necessary dowry for their wives. 

In Gebel Maghara these mines extend over an area measuring 1*6 by 
0*9 kilometres. This district is one in which considerable movement 
has taken place, faulting and folding being seen on all sides, and it is 



* '^Ba^eker'B Lower Egypt," 1885, pp. 491-98 and 523. 
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to this that the present restricted working area is |)erhap8 due. To the 
north of the area the turquoise-bearing bed is thrown down benejith 
the surface by an east-an(i-west fault, while to the west the beds dip 
suddenly at a higli angle, and run to eiwih in a very short distance, in 
this way confining the working area within very narrow limits. 

The turquoises occur in a purplish-grey bed of sandstone which is of 
Carl>oniferous age. The master- joints of thenx^k run north and south, 
and eiist and west ; but minor cracks cross the rcx^k in every direction 
and owe their origin to the earth movements. Threading the bed in 
question are numerous streiiks of an ochreous, friable sjind, which also 
forms "pockets" in the solid rock, and it is in this sand that the gems 
are looked for, and from it those of the best quality are obtained. Thin 
veins of turquoise of very inferior quality also line the sides of the 
joints. From men who have worked in the mines, it wa.s learned that 
the stones lie very unequally ; men may go on working for days without 
finding anything, when shortly after a "jjocket" is struck in which 
some very good stones are found. 

The main workings occur in Wadi Qenaia, but a few also occur in 
Wadis Qena and Sidri. The best gems are, however, obtained from 
the mines in the first-named valley. The different mines are known 
to the Bedawin by distinctive names. The following are the names 
of the present workings : — 

1. Hagaga. 

2. Yahudia. 

3. El Shebb. 

4. HadM. 

5. Um Hiissan. 

6. Sufra. 

Under the first name are four mines which are worked, the most 
southerly havin<i^ Ijeen only recjently started ; the two middle ones are 
the oldest of the series, having a small gallery driven into the nxik at 
the end of which is a vertical shaft, down which a guide went with a 
candle, and rej)orted that no galleries went off from it. This may not 
be true, however, as the ])eople block up the entrances so cunningly 
that it is difficult to detect them. In the fourth there was a shaft similar 
to the other two. The s^-^ond on the list is said to be the most 
valuable, yielding stones of the best colour. If had a wide and high 
entrance-chamlxT, from which two galleries branclied off into the hill. 
El Shebb has only l^een recently started as the fac*e of the cliff is only 
being worked. The other three are being worked still, but they yield 
stones of inferior quality. From all sides there seems to a concensus 
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of opinion among the Bedawin that the richest mines are those in the 
neighbourhood of Yahiulia. 

According to Bauerman * the turquoises occur about 250 feet above 
the bed of the wadi, in two beds about 15 to 20 feet apart. The most 
of the stones, however, are in the upper bed. The stones lie along the 
joint-planes lining the faces, and also occur in the centre of small red 
marly or ochreous nodules neiir the joints. In the latter places the 
stones of the better colour are found, those lining the joints being of 
poor quality. The miners evidently followed the joints, working out 
the rock on either side. This was then broken small and passed through 
a half- inch sieve, the coarser parts being brought to the mouth of the 
cave, and examined in daylight. The likely-looking pieces were then 
rubbed on a piece of coarse grit in order to see whether they contained 
turquoises or not; if any colour is apparent the stone is thought to be 
worth keeping. 

Speaking of the mining tools used, this author says that flint chisels 
and stone hammers were used. In searching one of the smaller caves, 
several chips of stone hammers were found, as well as pieces of wood, 
some partially carlx)nised. These he considered to be parts of cylin- 
drical blocks which served as mountings for the flint chisels used by 
the ancient miners. 

Origin (tf the turquoise, — It has been stated by Holland that the 
tunpioise occurs in cracks in a porphyry and in the sandstone, but this 
has not been confirmed by the present observations ; no turquoises 
are seen near the basalt which caps the hill, the stones being found 
about GO metres lower down. From what was seen and leanit from the 
guides it seems that the turquoises have been formed by percolating 
water and in no way owe their origin to igneous action. This agrees 
with the experimental results obtained in the artificial production of 
these gems. It is found that, if freshly precipitated phosphate of 
alumina be coloured by u solution of blue chloride of copper, dried at 
a gentle he^it, and then subjected to enormous pressure, a gem is obtained 
which is little inferior lM)th in colour and polish to the natural stone. 
In this district the conditions necessary for the production of these 
stones have been present at some former time, as is evidenced by the 
presence of the previously-mentioned folds and faults. 

It is difficult to form any opinion a^ to Avhether these mines would 
yield a sufficient return tor the labour spent in working them, as the 

• Op. cit. 
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people are very averse to }?iving any information about the quantity 
and quality of the stones they obtiiin. It seems certain that the Bedawin 
make sufficient out of them to allow of them buying gunpowder and 
using it freely, while the people in the vicinity seem to be fairly 
prosperous, and able to buy grain in large quantities, anci store it for 
use in the summer. This is unusual among Bedawin who are, in 
general, extremely poor. There seems to be a regular trade in turquoises 
carried on between merchants at Ayun Musa and the Bedawin, Avho 
barter the stones for giuipowder and other stores. 

The way in which the mines are work(?d is very slovenly, all the 
rubble l^eing thrown back behind the workers thus blocking up the 
exit more or less. If the peo])le can make it pay working in this 
careless manner it seems that it ought to l)e made a fairly profitable 
concern with im])roved methods of working and economy of labour. 
To develop these mines it would be necessju'v to sj)end some money in 
making proper gjilleries from which to work the tunpioise to advantjige, 
and for this a certain amount of capitjil Avill be required. 



Section X.— DENUDATION AND WEATHERING. 

This subject has been treated at some length in a previous rej)ort (*) 
in which the agents at work in n comparatively rainless country have 
been set forth and discussed. These agents are equally ix)tent in the 
district under description, but there are others peculiar to it, which 
are of comparatively little im|X)rtjnico in a country in which desert 
conditions prevail. Th(?se are as follows : — 

1. Rainstorms. 

2. Frost and snow. 

3. Action of moisture, containing carbc^n dioxide. 

In addition to these Avhich are peculiar to this district of Egypt, the 
action of wind and sjind is particularly well seen. Here, as in the 
other parts of Egy{)t known to the writer, it is the wind from the south, 
south-west, and south-east (especially from the two former directions) 
which causes the sand to travel. There is however an exception in 
the case of the coast-plain to the north of Wadi (iharandel, where the 
north-east wind which sweeps down from (jrebel el Ti often brings clouds 
of dust along with it. 



(•) "Topoff. and Oeol. of Kastern Desert of Kjrvpt, (■♦•utral Portion/' by T. Barron and W. F. 
Hume. Cairo, 1902. 
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1. i?aifw/orww.— Taking the agents in their order, the first to be 
described is the effect of the rainstorms. No one who has spent any 
time amongst the Bedawin of Sinai can have failed to be struck by the 
great care which these people take in choosing a camping place in the 
wadis. Nothing will induce them to camp in the bed of the wadi, 
even when the weather appears settled and the sky clear overhead, long 
experience having taught them how uncertain these appearances are, 
and how auddenlv the storms break over the hills. In a few hours 
the peaceful appearance of the scene may be changed, and the dry 
vallevs transformed into roarinsr torrents whose resistless mitfht carries 
everything before it. Should any one have been foolhardy enough to 
encamp in the bed of the wadi he runs a good chance of being over- 
whelmed and carried away. Some idea of the resistless character of 
these storms may be obtained from an inspection of some of the wadi- 
beds after a storm. Deep cuts, some of them over 2 metres deep, have 
been made in the valley-floor, while boulders of enormous size have 
been dug out and carried down the wadi. On the sides of the wadis, 
too, marks may be seen about 8 metres a}x)ve ground level indicating the 
height to which the water has risen, while uprooted bushes testify to the 
force of the current. A further witness to the great transporting power 
of the torrents is seen in the big deposits of boulders which lie like a fan 
at the mouths of some of the main wadis e.g. Wadi Hebr&n and Emlaha. 

2. Frost ami snow. — These agents are only seen at work in the 
higher altitudes near the watershed, e.g., the upper part of Wadi el 
Sheikh and its tributary Wadi el Der, the granite massif of Gebel Musa 
and the neighbouring j)eak8, the high dolerite hill of Gebel Moreia, or 
the rugged range of Serbal which overlooks the plain of El Q4. On 
the north side of these hills in the winter months, hoar-frost can be seen 
throughout the day, the temperature never rising sufficiently to melt it. 
This condition continues for several davs at a time, and there can be 
little doubt that the frost plays a great part in the disintegration of the 
rocks of these hills. On the surface of the gentler slopes a thin coating 
of disintegrated rock is seen which supports a few small plants while 
on the narrow ledges, and in the small nooks and cracks in the rock, a 
thicker deposit is seen in which grow luxuriant specimens of "Hamada" 
and other plants. 

In the u])per part of Wadi el Sheikh, during the survey carried out 
by the writer, tem|>eratures up to — 9^C. were observed, and in the wadi 
the frost held sway through the entire day, the water-pools being 
covered by a thick sheet of ice. These conditions prevailed with varying 
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intensity for over a month, while snow was seen lying on the highest 
peaks of the watorslied ranges for nearly two months. It follows 
therefore, that as the sun's heat increased, there would be alternate 
thawing and freezing which would tend to fracture, and finally detach 
pieces of the rock which would eventually be reduced to a fine powder 
by the continued action of these agents. Thus in this district, the 
action of frost, etc., ranks as one of the most important factors in the 
dishitegration of the rocks. 

3. Action of moisture rontainifu/ carbon flio,vi(Ie. — Coming to the 
last agent on the list, it may be regarded a.s the successor to the frost 
and snow, continuing and completing the work which the latter had 
begun. At the close of the winter the disintegrated rock acts as a 
covering to the surface of the rock, checking evaporation, and at the 
same time on account of its state of fine division acting as a sponge to 
absorb the dews which always form during the night in the higher 
regions. The seeds of plants of various kinds are lH>rne by the wind 
and finally find a resting place in it, eventually germinating, flowering, 
and dying. In the autumn the annual nxins fall, and as the temperature 
is suflSciently high to promote the rapid decomposition of the lesives 
and other part« of the plant into their ultimate components of carbonic 
acid gas and water, these are carried down to the surface of the rock 
and carry on the work of decomposition which the frost had commenced. 
In process of time the rock becomes decomposed for some distance 
from the surface, and the soil and loosened particles an) carried off by 
the rain and deposited on the gentler slopes of the foothills and 
smaller wadis, eventually producing a soil of depth sufficient to carry 
fruit-trees from which tlie Bedavvin annually obtain a crop of very 
fair quality, if the locust has not stripjied the trees in early summer. 

On the lower plateaux, where the slope is very small indeed, the 
disintegration of the nx^ks proceeds much more rapidly, especially where 
the country-rock is much cut up by basic dykes and intrusions. These 
yield much more rapidly U^ the weathering agents than the more acid 
country-rock and become reduced below th?. general level, forming a 
series of trenches towards which the rains naturally gravitate, thus 
hastening their de<*jiy even more rA])idly. In numerous instances the 
gullies which seam the sides of the hills can be shown to be formed 
alonff the course of one of these dykes. 

In the districts, too, where a basic gneiss forms the predominant rock 
of the district, the work of this agent it seen to great advantage. This 
rock, on account of its physical character, lends itself to rapid weathering. 
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its shear-planes allow of an easy passage of the nioistiire, while its 
constituent minemls ha\dng undergone deformation by the enormous 
force brought to bear on them, are in the most favourable condition 
for rapid disintegmtion by the agent under con.sidLM-jition. 

The observed facts bear this out, for on tlie flanks of these hills quite 
a fair soil has formed, which in the spring-time is covered by a coat of 
verdure which furnishes abundant food to the large flocks of sheep and 
goats kept by the Bedawin. In the district nearer the sea-level, 
owing to the small rainfall and more seldom precipitation of dew, 
the action of this agent is practically nil, and insolation, change of 
temperature, etc., perform the work of disintegration. 

In connection with this subject a paper published by J.(j. (ioodchild* 
may be noticed. In it the author, in order to establish the point 
in his paper, has selected the Sinai Peninsula as an example on which 
to base his deductions. He states that wadis in all cases are the result 
of running water, a statement which the writer cannot admit, as nume- 
rous instances are known where they are the product of faults, subse- 
quently used as a channel of drainage. It is a pity, that in selecting 
a typical example for his paper, the author did not choose a district of 
which he had personal knowledge, for, as far as can be learned from his 
writings he had his information from a series of photographs lent him 
by a friend. These, as is well knoAvn, are rather unsafe sources of infor- 
mation, and are capable of several interpretations according to the ideas 
of the different people who look at them. In these photographs the 
author evidently mistook the remains of the filling up of the wadis 
during a period of sul)sidence in Pleistocene times (as has been stated 
in the early part of this memoir), and put them down to screes. These 
he assumes are washed down by the thunderstorms and distributed 
over the wadi IxhI, c^ver which dunes are later formed by the wind, they 
in turn, being levelled down by the torrents. He thus concludes that 
the wadis are being gradually tilled u}) by the detritus. Unfortunately 
for the establishment of his hypothesis, evidence in its favour is entirely 
wanting, and instead of the h(*aping up of detrital materials in the 
wadis, numerous instances can ]>e produced where the rocky bed of the 
wadi is exposed, while the throwing out of the water at different points 
along the drainage line testifies to the continuity of the rocky floor 
although it is somewhat uneven. It is only in these inequalities that 
any deposition has taken place and that ceases immediately the level of 



* "Desert Conditions in Ureat Hritain." Trans, of the Geol. Soc. of Glasgow, 18U8, Vol. XI 
Pt I, p. 79 et seq. 
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the rocky protuberance is reached. If any deposition of detrital mate - 
rial takes place, it is at the mouth of the wadis where they debouch on 
the coastal plain, and the materials are spread out in a fan opposite 
each drainage line. 

Although the action of sand and wind has been described at length 
in the Memoir on the Red Sea Hills, it is impossible to omit the mention of 
it here also, since there are such fine examples to be seen in this district. 
The plain of Debbet el Ramli owes its origin to the wearing action 
of the wind-borne sand, and the cliff of Gebel el Ti marks the progress 
of the work of attrition. At the base of this cliff lie boulders of the 
hard, crystalline limestone which forms the beds lying on the top, 
showing the result of the long continued scour of the sand. They are 
pitted all over, and the invisible cracks which traverse nearly every 
rock are brought out on the surface, their course being marked by 
furrows. These cracks evidently constitute planes of weakness as the 
rock is much more eroded where they occur. In the cliff itself, all the ine- 
qualities are planed off by the sand, and it presents the appearance of 
having been sand -papered down. In Gebel Dhal&l where the Nubian 
sandstone occupies the larger part of the cliff, this rock is worn out 
into hollows which are evidently eddies in a sandstorm, while the rock 
in general stands out in buttresses in a wonderful manner. The 
isolated masses of sandstone are worn and rounded off into conical 
hillocks which in the distance look like gigantic ant-hills. But in the 
centre of the plain the whole of the rock has been worn away and the 
ground covered with the sand piled up and held together to a certain 
extent by plants growing on it. 
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Ar.HAS Pasha. 14. 37» 71. 72, 80, 83 
Abcithiran bushes, 68 
Abiod, El, plateau of. 33 

, Oebel el, 23, 32, 33-34, 124, 125, 129, 141, 

150, 178 
, Wadi el, 23, 33-34, 124, 129. 141 



Abu Alaqa, kc. : — set Alaqa, &c. 
Abu*aldi, Gebel, 66, 67 
Abura, Wadi el, 13, 22, 112, 113, 127, 141 
Acacia Seyal (or Shittah) : — see Seynl trees. 
Acid granite rocks, 184 

rocks, black veins of 01, 214 

Adam, Gebel Urn, 33 ; plateau of, 34 ; 34, 125 ; 
Eocene fossils from, 130 

, Wadi Um. 33 

iEolian action, 159 ; origin of rocks, 160 
African mountains*, 58 ; hills, 74 : North 
African fauna, 108 

Agrab, Oebel, 178 

Agraf, Wadi Um. 45, 45, 46. 49, 49, 50, 183. 
185, 193, 197. 202 

Ahadha, Wadi el. 36, 36 

Ain, Wadi el, 74 

•Ajeleh, Wadi. 54-56. 59 

•Ajramiyeh, Gebel. 6.296 feot high, 67 

Akhdar, En el, 63, 64, 192. 195, 197 

, Wadi el. 45, 46, 51-53. 60-63, 102. 162, 

180. 184, 188, 191-197 

Alabaster pebbles, (nodules), 149 

Alaqa, Fersh Abu. plateau of. 48, 194 

. Gebel Abu, 23. 24, 24 : a trigononietriral 

station of the Ordnance Survey. 24 ; 38, 39, 
108, 114; geology of, 115. 126, 14r», ir>r>, 157. 
164; fossils from, 171 : 172, 173, 177, IHl 

Alda shrubs, resembling arta, 82 

Aldi. Gebel Abu, 67, 69 

Alcctroiif (Nasfa vol), glnns^ 101 

Alexandria. 37 

'Aleyat, Wadi. 54-57. 59 

Alhala, Gebel el, a small outlier. 35 

Alluvial deposit. 54. 60. 78 

Alvticiina bosci, 128 



Alixolina diripiens, 128 

Amara. Gebel, 34 ; fossils from, 120 

, plain of. 119-120 

, Wadi. 34 ; path (Sikkat Amsra) from 

Wadi Silfa to. 34 ; 34, 35, fossils from, 
106 ; 106, deposit at. 107 ; fossils from, 120 

Ammonites^ 138, 145 

, large, 149 

Amphiope, cf. palpehrata, 114, 122 

Amphitheatre, a natural, 73 

Anadaraf 105 

radiata, 104 

Analysis of hot springs, 30 ; of spring-water, 
135 ; analyses of iron and manganese ores 
by A. Lucas. Chemist to the Survey Depart- 
ment. 206, 206-207, 207-208; analyses of 
manganese ores from Minas. Brazil, 207-208 ; 
of bone-beds, 208 ; of phosphatic nodules, 
20S : of cclestine or strontium sulphate, 209 

AnciUn ovalts (= young of -4. cinnamomea), 104 

Andesitic basalt, beds of, 117 

dolerite. 186, 192 

Android, the. 142 

Animals, various, 92 

Anojwdocardin holosvrka, 99 

Anticlines, 23. 31, 139, 141, 146, 165 

Aqahn, road from El Watia pass to, 65 ; sand- 
stone near, 850 feet thick. 155 

Aqila, Gulf of, 88 

, Wadi Abu, 42 

A'|r. Wadi : — see Akhdar. 

Ar:iba el Sogheira, Wadi el, 19 ; Wadi el Araba 
pn>i)er, 19, 155 

Araba, Oebel cl, 13-15, 18-21. 92, 100, 110-112, 
122. i:S, 130, 135 1.39, 153. 172, 173, 177-179, 
IS.3, 185, 189 

, Wadi cl, 19, 20, 110, 112, 136, 137, 142, 

153, !5(i. 157. 168, 169. 179, 183, 184, 190, 209 

Arabia, bill-; of. 74 

Arabia IVtrtca, Kus.^cgtT'8 geological map of, 
154-155 

Arabs : -wc Bedawin. 

Area, 106, 121 

imbricatn, 104, 105 
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Area indurata {Cucidloea Liguricnsis =), a cast 

like, 153 

lactea, 107 

sp., two forms, 104 

squamosa, 104 

Tevesthensis'i, 133 

Archaean period, 204 

, Post-, period, 203 

rocks, 204 

Arcopagia acobinata, 105 

Argillaceous : — see Clay. 

'Aribeh, Gebel, (Gebel ed Deir or), 06 

Arish, Wadi el, 35 

Arremziyeh, Gebel, 67 

Asaphis violaceus, 99 

Asfa, Gebel el : — see Asl. 

Asfar, Gebel, 21 ; geology of. 1 12, 1 13. 1 15 ; and 

Wadi Geba, fossils from, 123 ; 127 ; geology 

of, 140; 141, 172, 174, 176 
Asl, Gebel el, (or Asfa), 23, 142, 143, 172, 179 

, Wadi, 23 

Asphodels, 52 
Astarte amygdala y 135 

Fatma ?, 133 

OabcR ?, 133 

cbnUa, 132 

pumica, 132 

svhcordata, 132 

Asiroccenia, 130 

Aswan, 159, 183, 185 

At el Gharbi : — see Ghjirbi. 

Atlqa, Gebel, 102, 181 

Atatar el Dhami, Gebel, 175. 170 

Augite-diorite dykes, 193 

doleritc dykes. 196 

Ayun Musa, 36, 37, 101, 102, 212 
, Wadi, 37 



B 



Bad A, Gebel, 45, 179 

, Seh, 41, 110. 121, 146 

. Wadi. 15-25, 41-44. 128. 146, 161. 16.3- 

160, 171, 174-176, 179. 180, 183, 192. 198, 

202 
Bagha, Wadi, 131. 150, 15.->, 1.59, 176, 198 
Baghabug. (Jcbel. 79, 83 
Bala, Wadi, 44 ; scyal trees in, 44 
Balanus.dd, 118 
Ball, Dr., a fossil found by, 159 
Ban trees, 55 



Ban&t, Gebel el, 51, 52, 53, 54, 61, 188. 193, 

plateau of, 195 ; 202 
Baqa, Wadi, 33, 34 
Barbatia lima, 104, 105 
Barq. (Barraq or), Wadi : — see Barraq. 

. Seh, plain of, 48 

Barra, Wadi, 63, 61, 62, 180, 188, 191, 197 

Barracks, ruined : — sec Buildings. 

Barraq, (or Barq), Wadi, 48, 52, 180, 193, 104, 

197, 201 
Bartonian : — see Eocene, Upper. 
Basalt, 17, 40, 41, 45, 147, 158, 160, 103-105, 

170, 175, 178, 179, 183, 199, 200, 211 

, andesitic, beds of, 117 

, glassy, veins of, 146 

, melaphyre-, dark, 118 

, olivine-, beds of, (cap), 163 

tachylitic, black veins of, 198 

Bashih, Wadi, 53 

Basic beds, (segregation- patches). 186 

dykes, 183, comparative age of, 204 ; 

214 

gncissose, rocks, 201, 214-215 

rocks, (ultra-basic), 196, 200 

Bassal, Wadi Um, 47 ; a path from, to Wadi 

Entish, 47 
Baths,Vmedicinal, near El Tor, supplied by hot 

springs, 18-19 
Batn'el Araba, ridges of, 19 

, Gebel, 190 

Bauerman,'95, 108, 131, 132, 148, 149, 155. 161, 

164. 166, 167. 171, 183,211 
Beach, (shore), 98, 100, 146 
-depo8its,726 ; ridges of, 38; 115, 147, 

patches of, 149-150; 150, 161-152, 152, 156, 

177. 180, 182 

, Miocene, 147, 200 

, Pleistocene, 182 

-plateau, between Gharandel and Suez, 

33-37 : area, 38 
Beaches, crystalline limestone, 110 

. gravelly, 25 

, limestone, 32, 34. 35, 101, 119, 120 

, raised, 15 ; a strip of beach, 20 ; area of, 

36, 98 ; 102, 109. 182 

, recent, a younger, 99, 101 109 

Beans, cultivated by the Bedawin, 32 

Beda. Wadi, 17, 43 

Bedawin, 14, 16, 17, 19, 21, 22, 27. 3a 34, 86, 

37, 39, 40, 42-44, 48, 50, 52-64. 69, 61-66, 
67, 70, 71, 75-78, 82, 83, 85, 87, 92, 110, 209, 
210, 212-215 
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Bedding, current-, 89, 1 16 

, falae-, 97, 160 

B^dliat Urn Takha, conical peak of. 62, 77. 188 
Benat, Gebel d, a magnificent view from, 56 
Berq, Wadi, 47 
Bey, Figari, description of sandstone in Egypt. 

Ac, by, 155 (and note), 161 
Bigenaina nodoaaria ?. 128 
Binary granite, white, veins of. 193 
" Binnensee," a salt, 107 
Biotite, 185, 203 
-gneiss, fine and coarse. 202 : comparative 

age of, 203 
-granite, groy, 195 ; comparative age of. 



203 



rocks, grey, 187 



Bir Dhafari :-^ee Dhafari. 

Bir, Wadi Abu. a small wadi, 88 

Birds, 60, 92 

Bisher, Gebel Sin. 36. 125. 150 

Biyut, Wadi, 49 

Blanckenhom, 95, lOG-108, 117. 118, 125, 144, 

171, 172, 180 
Bdivina punctata ?. 126 
Bone bed, 208 
Bosses, granite. 40 ; red. 51. G2. 192 

, porphyritic granite. 192 ; knob. 102 

, quartz-felsite. 197 

, quartz-felsite, 194. 197 

, syenite, 52, 195 



Botany of Sinai, 91 

Bolivia, {LUhodomu8 vol), cinnnmomca. 107. 121 

Bonlder-conglomeratc, 117 

Boulders, 14, 16, 21, 27. 28. 32. 35, 37-39, 42. 

49, 62-56, 61. 71. 75-77. 80. 82, 8t-8G. 88, 

96, 97, 99. 102. 108. 129, 180, 189. 213. 216 
Bowwal plants. 35. 36. 86 
Brachiopoda, beds of, 167, 168 
Branner, Professor J. C, 207 
Breccia, fine, 99, 99. 169 

, nummulitic limestone. 118 

Bryozoa, 101, 130, 108 
Bsilla plants, 87, 00 
Budra, Gebel Naqb, 41. 131 

, Naqb. pass of, 10. 41, 133. 145, 154, 157 

, Wadi Naqb, 38, 40-42, 110, 132, 135, 145, 

154, 157, 101, 105, 192 
Bugiych, Wadi, 76 
Buildings, (quarantine at Qnim), 15 ; at Ayun 

Musa, 37 ; monastic, 70 ; ruined bairaclw. 

72 ; monastic. 75, H.—Sce also Houses. 
Bulla ampulla, 104 



Bulrushes, 31. 60, 80, 83, 86 

Bum. Wadi, 47, 62, 192 

Burckhardt, ascent of Gebel Serbal by, 67, 58 

Burial-grounds :. an Arab cemetery, 43 ; Beda- 

win, 59. 63, 65 ; burial-place of the Tables of 

the Law, IS.^Sce also Tombs. 
Buweb, El, (or the gate of Feran), 60 



Cairo, 37, 181. 204 

Calcareous beds. 108, 114, 115, 124, 148 

cement, 96, 101, 109, 117 

grit, 112, 113, 115 

limestone, 114 

matter, 34, 36, 101, 107, 120 

sand, beds of, 119 

sandstone, 101, 108, yellow, 109, 112, 113, 

hard, 119; 136, 149 

Calcite. 189 

CaUista erycina, 123 

ftubcrycinoidcs, 130 

Camel-drivers. 28 

Camel tracks : — .tee Roads. 

Camels, 27-29. 41. 45. 52. 53, 60, 64, 70, 71, 85, 
92 

Camps, 68, 88. 92, 213 

Canarium tkntatum, var. eryihrinum, 104 

gibbervium, 104 

Capiluna Ruppelli, 103 

, var. Barroni, 103, 105 

Carbon dioxide, 214-215 

Carbonate, lime of, 98 

Carboniferous beds, 42. 44, 95, 146, 148, 164, 
155. 157. 159. 160-171. 175, 176-179, 185, 
186, 192-194, 198, 109. 201-205, 210 

Carcharodon m^jaloion, numerous teeth of, 
107, 120. 121 

Cardita, 132 

angisulcata, 105 

calyaUata, 104, 105 

Cardium. 106, 100, 121 

Icucostoma, 10,5 

, cf. maculoAum, 105 

Carolia plncunoides, 130 

Cataracts, 42 ; 100 metres high, 42 ; agency of, 
78 ; 82 ; the first, at Aswan, 183— .9e.e al^ 
Water- falls 

Caves, (or galleries) : in Wadi Nosb, 44 ; con- 
taining Sinaitic inscriptions, near El Ma- 
dhawwa, 58 ; 60 ; cave of Moses, according 
to the Arab tradition, on Gebel Musa 67 . 
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cells on and around Gebel Musa, 70 ; a rock 

grotto, 71 ; cavo of Korah, Dathan, and 

Abiram, 73 ; ruined monastic cells, 73 ; rock 

grottoes, 81 
Celestine. (or strontium sulphate), vein$) of, 107, 

120 ; and analysis of, 209 
CdUpora, 121 

, cf. pfilma'af 1 22 

Cement, calcareous, 96, 101, 109. 117 

.lime. 37. 116 

. silica-, 162 

Cemeteries : Arab, 43 ; Bedawin. 59, 63, 65 : 

burial-place of the Tables of the Law, 73. 

— iScj also Tombs. 
Cenomanian beds, 119, 132-135, 151, 160, 161 
Cera<*tes, one, killed, the only venomous snake 

seen, 92 
Ceriihidea palustris, 99 
Cerithium ccerule.um, 104 

conicunif 107 

erythrceonen^c, (-= tuberosum), 104, 105 

Buppelli, 104 

Chalky beds, 33, 149 

Cretaceous rocks, 152 

Umeetone, 125, 140, 142. 151 

Chama Jukesi, 105 

nivalis, 105 

Chapels, 67, 70.71, 72, 74 

Chapman, Foraminifcra determined by, 124, 

125, 126; Nummulites recognised by, 127; 

Foraminifera recognised by, 128; fossils 

recognised by, 129 
Chasms, 72-75, 77, 81 

Chats, numerous, met with in all the wadis, 92 
Chicoreus angulifenm, 104 
Chionc coskllifera, 105 
Chlorite, 149 

Chatvtis, 100, l(i7, beds of. 107 ; 108 
Cidaris avcnion'jn'iiff, .Hi>inc.i and plate of, 107, 

spines of, 121 
Circe corrujata, 105 

pcctinata, 105 

Circle.^, stone, in Wudi Xisrin, 50 

(H'liiculiis Phnrarjnicuf, 103 

Clay. 14, 15, 25. 32. 35, 37, 02, 9tU10.3, 108, 113, 

110, 118, 136, 157. 158 
Clefts, 72-75 : a deep chasm, 77 ; a narrow 

chasm, 81 
Clilfs, 18, 27, 29, 30, 32, 33. 40, 42, 44. 47, 5(J, 
59-61. 08, 70-73, 7(>. 80, 81, 84. 8(i. 92, 12S. 

137, 142, 146, 148, 150, 157, 159, 164, I(>8, 
189, 200, 2in, 216. 



Cliffs, Carboniferous sandstone, 44 

, Cretaceous gypsumised, 151 

, limestone, 26, 143 

, gneiss, 59 

, granite, grey, 69, 59, 77, 86 

, greenstone, 69 

, gritty limestone, 31 

. gypsum, 34 

, limestone, 27, 29, 35, 46, 137 

, mica-schist, 59 

, porphyritic quartz-felsite, 63 

, quartz-felsite, 48 

, sand-stone, soft, 39, 40, 43 

. Upper Cretaceous flinty limestone, 147 

Cloudy days, 91 

Clypeaster plancunarius, 99, 105 

subplacunarius, 120 

aff. subplaeunarius (sp. nov.), 106 

(^lypeaster sands, near Giza Pyramids, shells 

from, 180 
Coast-plains, 3 1 , 35, 87, 92 ; geology of, 97-99 ; 

102, 156, 186, 212, 216 
-ranges, 21, 58, 135. 144. 160, 166, 183. 

190, 196 

ranges, igneous, 165. 178, 179 

-region, 174 

See also Beach. 
Coiakia exasperata, 105 

fibula, 105 

Fischeriana, 105 

Cadopeurus ?, 121 

Ccdoria arabiea, 106 

Columbdl'i flam, 104 

CK)nformity, 161. — Sec also Unconformity. 

Conglomerate, 25, reddish, 26 ; 32, brown, 33 ; 

34, 37, 110, 112, 113, 114, 116, coarse. 118; 

169, 170, 182 

. beds of, 101, 110. 117, 128 

, boulder-, 117 

, Cretact'ou.H limestone, 117 

, deposit of, 101 

, flint, 101, 114, 116, 117, 118, 178 

. . b?d^ of. 24, 108 

. -pebbles, of, 113 

, , ridge of, 27 

, flinty limo'stone pebb'e% of, HI, 112 

. gravel-. 30, 90 

, gyp^eou*. 34 

. hills of. 23. 26. 30 

, liuip/ttone iK.»bbkM, of, 115, 116 

, numtnulitiir limestone {tobb'cs, of. 111- 

114, 12S 



— 221 — 



Goaglomerato, quarUite pebblM, of, 162 

Comodyptus tonoideua, 130 

Consular agencies, at El Tor, for Russia and 

Germany, 15 
Continental period. 160, 170 
ConuSf 104, casts of, 110 

arenaiiu, 104 

ayihrcBensiSt 104 

monachu^f 105 

Convent, at Gebel Musa, road from Suez to, 

17; of St Katharine, 6(\ 70, 71 ; ruins of 

two convents, 70 ; of El Arbain, 72 ; 70 ; a 

so-called, remains of, 78. — See aim Monastic 

buildings. 

valley, the, 67 

Copper, small pieces of, £08 

mines, old workings, in Wadi Naab, 44 ; 

in Wadi Malha, 166; in Wadi Halliq, 107, 

206 
ore, in Wadi Nasb, 44 : in Wadi Malha, 

166; in Wadi Halliq, 167, 206; in Wadi 

Nasb, 208 ; in slag on Gebel Safariat, 208 
slag, heaps of, in Wadi Nasb. 44 ; on 

Gebel Safariat; also containing manganese, 

208 

-smelting area, 167 

Coprolite beds, 140 

Coprolites, phosphatio nodules resembling, and 

analysis of, 208 
Coptopkyma ffroUematicum, 153 
Coral, 32 ; dark, 34 ; fossil-, 07 ; reef- building-, 

in the sea, masses of, 98 ; 90, fragments of, 

09; 107, 108, imperfect, 109; llo, much 

altered, 110; 111, imperfect, 111 ; 112, 113, 

114, imperfect, 115, 117 ; easts of, 120 ; 127, 

140, 168, 169 

, crystalline, rocks of, 35 

limestone, 19, 108, 114 

, beds of, small masses, 97, 110 

reefs, 89, 99, 134, 155 

Cor6w, 122 
Corhtda, 106, 121 

revoluia, 107, 121 

Crassatdla^ ci. Falcwiieri, 134 

Cretaceous beds, 23, 26. 28, 38. 41. 95, 96. 100, 

110, 112, 115, 117. 123-129. 131-157. 159-161. 

168-170, 172-179, 198-200, 204, 208 
CrinoidSf and stems of, 167 ; bed of, 167 ; 

stems of, 168, 169 
Crocuses, 62, 63 
Crystalline bods, 116, 140; of dark amethyst 

colour, 148; 166, 167 



fYystalline coral rocks, 35 

gritty limestone, 167 

limestone, 28, 111, 112, 114, 129, 138, 

139, 140: recrystallised. 151; dark, 166, 

167, 168, 202 

beach, 110 

limestone, beds. KMJ. 203 

boulders, 216 

marly limestone. 140, 158 

rocks. 25. 27, 167 

Crystols, gypsum, 151. 152 

CuetUlcen Ligerten^tis {— Area induraia), a cast 

like. 155 
Cularis Avf:nionen^iAf spine of. 121 
Cyphtstroea chaleidicum, 105, 107 
Cyphosoma, 149 
Cy preen, 107. 121 

erwa, 103 

turdua, 103 



D 



Da MA, Wadi, 50 

Danian, 129, 137. 147. 151 

Darba, Gebel Abu, a landmark for navigators, 

20 ; a high conical hill. 189 : 190 

, Wadi Abu, 34 

Dar(|id. Wadi. 51, water in the wadis of, 61 ; 

hamad and asphodels in, 52 
Dates, 15. 22. 76 
Dead Sea, tectonics of, 183-184 
Debbet el Ramli, plain of, 16, 17, 27, 28, 38, 43, 

44. (K). 91, 92, 158, 162-164, 167, 178, 185, 

198, 199. 216 
Dehesa. Wwli, .36, 101 
Deir cl Arbain, 72, 74 

, (lebel ed. 66, 70 

. Wadi ed. 66, 68-72 

See also Der. 
Delta, a. of debris. 16 
Deuiara ( ?), Wadi Urn, 35 
Demat. (tebel Abu, a Hat- topped hill, 28 ; road 

over Hank of, 28; 28, 117, 148, 148, 169; 

])lateau of, 175 
Dcntalium ocUujonum, 104, 106 
Denudation, 17, 18, 35, 49, 52, 129, 144, 149, 

151, 158, 162, 179, ISl, 186, 199, 201. 204, 

212 216 
Se'f also W^eathering. 
Depth : — see Height. 
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D#r, Gebel el, 05 

, Wadi el, 17, road from Suez to, 17, 48, 

62, 64 ; road from, to Ras Safsafa, 65 ; 66, 

213 
8te cUso Deir. 
** Desert sandstone," 162, 170 
Desert, the, 60, 60, 74, 78, 81 : Eastern, red 

granite in, 185 ; Eastern, 187 
** Devonian sandstone,** 170 
Dhabb, Fersh el, 76, 80 
Dhabba, Wadi Mas el, 35 
Dhafari, Bir, a well near Gebel Markh&, 16 
Dhalal, Gebel, 38, 45, 46, 47, 63, 148, 155 ; 

geology of, 157-158 ; sandstone of, 150 ; 

watershed at, 160 ; 178, 205, 216 
Dhendb, Wadi, 52 
Diabasic dykes, 188 
Diorite, 82, 89, 134, 182, 102, 103, 195, 203, 204 

, augite-, dykes of, 193 

dykes, 196 

, micaceous, bed of, patch, 195 

, quartz-, 192, 195 

, quartz-, hills of, 187 

quartz-felsite, 186 

Dioxide, carbon-, 214-215 

Dip, 17, 25, 100, 108, 109, 110-119, 124-128, 

136-150, 155-157, 159, 164-165, 167, 172-174; 

hade, 176; 176; hade, 177-178, 179; 202, 

210 
Diplodonia, of. rotundata, 123 
Diplapodia T, 153 

sinaieum ?, 154 

varioUure, 154 

?, 153 

Diseoidea ForgemoUi, 132, 133 

9vbueida, 132, 133 

DUcorbina gkhularis, 126 

rugoM, 126 

Dislocation, 18 ; shift of rocks, 21 ; of strata, 

21; displacement of beds. 111, 150: dis- 
placement, 173, 176, 178 
DivarieeUa orncUa, 105 

, of. ornata, 123 

Dolerite, 51, 84, 89, 99, 186, 187, 189 190, 193. 
196, 197, 200, 201, 204, 213 

, andesitic, 186, 192 

, augite-, dykes of, 196 

dykes, 82, 146, 147, 163, 168, 186-192, 

195-198, 201, 204 

necks, 79, 83, 84, 187, 187-188, 196, 204 

, porphyritic, dykes of, 189 



Dolium pomum, 105 



Dolomite-limestone, 109 (and note) 
Domes, 189, 190, 191, 204 

, granite, 57, 72, 185, 191 

Donkeys of the Bedawin, 64, 85 
Dosinia amphidesmoides, 99 
Downwash, 33, 34, 100, 109, U0.—8ee also 
Deposits. 

Dragon-flies, 81, 85 

Drainage area, basin-shaped, 85 

systems, 13, 16, 17, 18, diverted, appar- 
ently by a dip-fault, 20 ; 20, 21, 24, 25, 26, 
27, 29, 31, 33,^34,^35, 38, 43, 44, 45, 46, 47, 
48, 50, 52, a drainage line, 52-53 ; 54, 55, 60, 
63, 64, 66, an important drainage line, 80 ; 
81, 84, 85, 86, 87, 88, 89, lateral, the result 
of an earth movement, 90 ; before the, 103 ; 
110, determined by a fold, 139 , 168, deter- 
mined by a fold, 174, by a roll, 174 ; of Wadi 
Baba, 174 ; a side drainage, 175 ; of Shellal 
and Baba, 175 ; east and west, &c., 180 ; 187, 
188 ; drainage line, 193 ; 195 ; drainage way, 
199 ; 215 ; drainage line, 215, 216 

Duncan, the late Dr. P. M., F.R.S., fossils 
named by, 131 ; conclusions by, 132. 151 

Dunes, 215 

, sand, 21, a large, 90 

Dyke area, 75 

ridges,''dyke-centred granite, 75 

Dykes, 25,^,26, 27,';47, many, 48 ; a hard, 51 ; 
and veins, hundreds of, 51 ; 52, very nu- 
merous, 59 ; many, 61 ; dyke system, 75 ; 
black, 77 ; 80, black, (= giddet), 83 ; direc- 
tion of, probably determined by lines of fold 
or fracture, 90 ; 150, 185, compound, 186 ; 
numerous, 187; 188, 189, becoming gullies, 
189; and veins, 195-198; 196, out to 
ribbons by, 196, and veins, 196 ; and veins, 
198 ; 200, numerous, 202 ; and veins, 209 

. augite-dolerite, 196 

, basic, 183, comparative age of, 204; 214 

, diabasic, 188 

, diorite, 196 

, dolerite, 82, 146, 147, 163, 168. 186-198, 

201, 204 

, felsitc, red, 61, 193, 197, 201 

, felsophyre, 188 

, glassy felsite. 188 

, gneissose quartz-febite, 197 

, granite, red, 191 ; fine, 194 ; red. 190 ; 

fine, 197 ; 204 

, granophyre, 191 

, micro-granite, 193, 196 
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Dykei, porphyritio dolerite, 180 

, quarU-felaite, 105, 197 

. qiuurtz-felsite, 82, 186, coarse, 18ri: 187, 

190. 192, 193, 194, 195, fine-grained, 196; 

196-197, comparative age of, 204 

, sphenilitic fekitc, 188 

, syenite-felsite, 196 

, tachyUtic, 147, 198 



E 



Eaolxs, 92 

Earth movements, 18 ; lateral drainage the 

remit of an, 90 ; 111,113,210 
Eehinids, 99, 107, 111, 112, 114, 115, 120, 125, 

138, 145, 148 
Btkinocyamus, cf. Studeri, 120 
Echinoderms, spines of, 120, 126, 127, 140, 142 
Echiftoiampas, 129 

?, 116 

amplus, 121 

Crameri, 130 

Ed Deir : — see Deir. 

Egypt, Ras8eger*s geological map of, 154 ; sand- 
stones in, described by Figari Bey, 155 (and 
note) ; formerly connected to Sinai, 182 ; this 
district and other partA of, 212 
" Egypt, Topography and Geology of the 
Eastern Desert of. Central Portion," 151, 180 
Egyptian sandstones, 155 
Egyptians, ancient, 166, turquoise working by, 

169, 209 (and note) 
Ekba, Gebel, 52 

, Wadi, 52 

Ekmi, Gebel, 23, 114 
El Araba, &c. : — see Araba, &c. 
Elevation of land, 100, 181, 182 
Elwi el Agramia, Fersh, plateau of, 17, 63, road 
from Wadi Hamanier to, 63 ; 64, 65, 102 

, Gebel el, 187 

Emarginula incisura, 103 
Emlaha, Gebel, 187 

, Wadi, 79, 80, 86, 96, 97. 187, 190, 192, 

195, 205, 213 
Emlesa, Wadi, 75-76 
En Awara ; En el Akhdar : — see Awara ; 

Akhdar. 
Engawa, Naqb el, 76, 77, 78, 79, 19/ 
Enqaib, Wadi, 47 
Enqi el FOl i—see FiU. 
Entish, Wadi, 47, 48, 180, 194 



Eocene beds, 95, 108. 110, 112, 116, 121. 123- 

130, 134, 139, 140, 149-152, 159, 173>17S, 

181,204 
E piaster distincius, 131, 133 

minimuSt 133 

tumidus, 131, 133 

Er Rahab, &c. : — see Rahab, &c. 

Erosion : — see Denudation. 

Erthama, Wadi, a spring of good water in, 62 

Erwes el Eb^riq, plain of, 61-62 

Erythroean area, 107 

fauna, 181 ; genera and species, 182 

£s Sho'eib :—see Sho^eib. 

E^ba, Wadi, fossils from, 154 

Escarpments, 20, 24, 25, 28, 34, 35, 46, 110, HI, 

136, 138, 140, 140-144, 146, 168, 179, 194, 199 

, Cretaceous limestone, 146 

, flinty limestone, 25 

, gritty limestone, 29 

, limestone, 22, 23, a coastal T, 109 ; 146 

149 

, marl, 22, 137, 143 

, sandstone, red, 22 ; due to the action of 

wind, 90 
Esh, Wadi el, 47, 61, 62, 192 
Esna shales, absence of, 129 
Esnan, Gebel Um, 77, 191, 203 
Et Tahuneh, &c. : — see Tahuneh, &c. 
Ethal. Wadi Ras, 26-30, 33, 93, 107, 108, 118, 

119, 125, 147-150, 164, 155, 173, 176, 176. 179 
Ethmed, Gebel, 76 

, Wadi, 79 

Eidima, 161 

Ezogyra flabellaia, 135, 136 

Mermeti, 136 

olisiponensis (vel Owrwegi), 131 (and note), 

132 (and note) 
plicata, 131, 132 



F 



Falcons, Peregrine, 92 
Fasciolaria polygonoide^, 104 
Faults, 18, 20, 25, 27, 28, 31, 39, 41, 43. 87, 
90, 95. 100, 110-117. 124-128, 135, 137-160, 
L;152, 155-157, 159, 161, 164-182, 185, 187, 
^192, 199, 200, 202-204. 209-211, 214, 216 

dip-, 20, HI, 137, 150, 156, 172-179 

8tep-, 41, 137, 144, 172-179 

strike-. 111, 150," 172-179 



I trough-, 148, 172-179, 199 
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Ooze, Gebel, 51, 01, 188, 202 

Qran Atud, Gebel, 187 

Granite, 14, 16, 20, 21. 24, 27. 38-43, 45. 47, 

49-63, 55. 57, 59, 62, 64-66, 68, 71. 72. 75, 

77, 79-83. 86. 87, 80, 96-99. 135, 143, 164, 

165, 167. 168, 175, 183-187, 189-192, 197, 

199-201, 213 

. acid, 184 

. Aswan, 185 

, binary, 193 

, biotite-, 187, 195, 203 

dykes, 191, 193, 194, 196. 197 

, gnoissoso, 51, 61, 63, 193-195, 202, 203 

, green, 67 

. grey, 47, 61, 64, 67, 79, 81, 186-196, 

202-206 

, hornblende-, 186 

, micaceous, 191, 193 

, micro-. 193, 196 

, pink, 38, 62, 66, 73, 75. 80, 81, 1^5. 186, 

188-196, 197, 202-204 

, porphyritic-,185,186, 188-192,197,203,204 

, red, 16, 19, 42, 50, 52, 61, 62, 66, 67, 73, 

75, 87, 89, 185-196, 201, 204 

, syenitic, 66, 73, 74 

, white, 80, 82 

Granophyre, 189-191 

Grasses, 59, 70 

Grasshoppers, 81 

Gravel, 13, 16, 17, 24-27, 30-32, 34-36, 60. 65, 

81, 96, 99-102. 107, 108, 113, 115, 156, 181 

-conglomerate, 36, 96 

, ferruginous, 41 

, gneissose, beds of, floor, 50, 51 

, granite-, 68 

, igneous, 16, 97, 109 

, limestone-, 16, 99 

Greek traders, 37 ; chapel, a, 67 

Greenstone cliffs, 59 

Grit, 28, 36. 37, 109, 112, 115, 116, 162, 168, 170 

, calcareous, 112, 115, 116 

, ochreous, 161 

Gritty calcareous sandstone, 113 

crystalline limestone, 167 

limestone. 28, 29, 31, 108, 113 

rock, 109 

sandstone beds, 97 

Grottoes : — see Caves. 

Groves, 69, 60, fruit-, 70. — Sec also Palm trees ; 

and Tarfa trees. 
Gryphaea beds, 124, 127. 140, 141. 143-146, 

147-149, 152, 175, 177, 178 



Oryphopa i^sicularis^ 151 

, var. judaica, {wsictdosa =). 136, 

140, 142 
vesiadosa, (= t^siadariSf var. judaica), 

153 
Gudies, Bedawin, 30. 60. 67, 78, 210, 211 
Gullies, 33, 40, 43, 47, 62, 53, 66, 82, 86-88, 

138; formed from dykes, 189; 191, 196, 

213, 214 
Gurdi, Wadi Abu, 22, 141, 177 
Gu.shia, iUihal 32, 119, 160 

, Wudi, 32 

Gypsum, 14, 15. 21. 24, 25, 29, 32, 34, 35, 38, 

101, 107. 108, 113-116, 118-120, 129, 136, 

145, 147. 149-152, 174, 177 



H 



Habbak, one of the mint family, 86 

Habir, Gebel, 163 

Habfis, Wadi. 44, 45 

Hadaiyid, Gebel, 66 

Hadud, Gebel, 15, 16, 26, 103, 146, 162, 19S 

Haematite, 166, 205, 206 

Hagab, Gebel, 83, 85 

Halafi, Gebel, 35 

Haliotis cruenta, 103 

Hallal, Gebel, 52 

, Wadi, 52 

Rnlliq, W^adi, 167, 168, 206, 2m.See also 

Khalliq, Wadi. 
Hamad (or hamatha), Bumex vesicarius, 27, 

52, 189, 213 
Hamanier, Wadi, (or Maiat), 63 
Hamara, Wadi, 76 
Hamat, Wadi, 43 
Hamata, Gebel, 76 

, Wadi, 64, 66 

Hamedha, Gebel, 84 

Hameier, Gebel, 163, 199 

Hammad (or wild fig tree), 64, 76, 86 

Hammam Farun, Gebel, (and Uset range), 29- 

31, 74, 107, 119, 126, 135, 160, 172, 173, 178, 

198 
Saidna Musa, Gebel, 13, 14, 16, 18, 99. 

109, 110, 131, 135, 155, 173, 179 
Hamr, Gebel el, 66, 72 
, Wadi, 16, 17, 27, 28, 38, 46, 117, 147, 148. 

155, 159, 161, 164, 173, 174. 176, 198 
Hamra, Gebel, 47, 62, 18P 
Hanasia, Gobcl, 89 
Hanek, Wadi, 52 
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Ham. 92 

HtfqAs, Wadi, 03, 180, 195, 107 

Hash, Gebel Um, 180 

, Wadi Um, 87, 88. 07. 187 

Hashia, Wadi Aba, 35 

Hawa. Naqb el, path from Wadi Sahab towards, 
64 ; 72-73, pass of, 76 ; 102, 180. 191 

Hawara, Wadi, geology of, 108 

Haxam, or wild mignonette. 85 

Hebran, Gebel. 190, geology of. 190 ; 191, 190 

, Wadi, 13, 14, 15. 21, 40. 40-50, 78-80. 

82, 83, 87, 100, 183, 185, 190. 193, 202. 205, 
213 

Height of Debbet el Ramli plain 000 to 700 
metres, 16 : Gebel Abu HoMwa 092 metres, 
20 : Gebel Serbal 200 metres, 21 ; Gebfl Abu 
Alaqa 240 m., 24 ; Gebel Sarbiit el Gemel 
366 m., 27 ; granite hills over 000 m.. 42 ; 
cataracts 100 m., 42 ; valleys with vortical 
sides 20 to 30 m. high, 53 ; mounds of lime- 
stone pebbles 30 m., 53 ; C^ebcl Serbal 2,400 
feet above Wadi Feran, 54 ; Wadi 'Aleyat 
700 feet, 55 ; ridge of Wadi ' Ajcleh 3.978 feet, 
65 ; peak of El Madhawwa, 0,734 feet, 50 ; 
Gebel Serbal precipice 4,000 feet, 57 ; rugged 
cliflfs 600 or 800 feet, 59 ; ridge of gneiHs 250 
to 300 m., 61 ; Gebel Yena 000 to 700 m., 01 ; 
En el Akhdar 1,150 m., 03 ; ridge of gneiss 
about 200 m., 04; granite peaks 450 to 
600 m., 65 ; Gebels el Hamr. Muna, and ed 
Deir 7,619, 7,363, and 0,739. 00; Gobel 
Moneijah 5,987 feet. 00 ; (lebels Ajramiych 
and Khizamiyeh 0,290 and 0.018 feet. 07 ; a 
precipice of Gebel Musa nearly 1.100 feet. *(\. 
67 ; Gebel Arremziyeh 2,000 feet, 07 ; a climb 
of about 1,500 feet to Ras Sufsafeh. 72 : Er 
Rahah plain 2,000 feet. 72 ; (Jebel Zeber 8,551 
feet, 73; Gebel Katharine 8,520 feet, 73; 
Gebel Abu Rumail 8,427 feet, 73 ; Gebel Koli 
3,236 feet, 73 ; Gebel Um Shomer 8,449 feet, 
73; granite mountains 1,000 to 2,500 feet, 
75 ; Wadi Rimm el Mahasinch 5,075 feet. 77 ; 
Wadi Hebran 1,002 m., 78; Gebol Morcia 
2,050 m., 79 ; precipitous cliffs 150 to 200 m., 
80; Gebel Wirqa 994 m.. 80 ; Gebels Ramuz 
and Geba 800 and 933 in.. 81 ; |>eri)endicular 
walls of dark diorite 3(K) m., 82; Gebel 
Bleqenus, 1,007 m., 82 ; Gebol Sawasia 0,480 
feet or 1,975 m. ; precipice of 1,280 m., 83 ; 
Fersh Abu Loz 1,004 m., 84, fall of 305 m. in, 
85 ; grey granite cliflfs 200 to 300 m., 88 ; a 
terrace over 900 m., 87 ; a watershed 915 m., 



97 ; Gebel Asl 400 m., 142 ; masses of lime- 
stone about 420 and 380 m. thick, 142 ; lime- 
stones 500 m. thick, 147 ; flinty limestone 
400 m. thick, 151 ; sandstone 850 feet thick, 
155 ; about 300 m. thick, 159 ; 144 m. thick, 
1 03 ; Carboniferous and other beds about 
350 m. thick. 1(^104; throwof 900 m., 166 ; 
Carboniferous sandstone 450 m. thick, 168- 
109: 138 m. thick, 109; depth of Nubian 
sandstone nearly 300 m. below ground, 170 ; 
throw of 1,770. 1,320. 1,030, and 1,320 m., 
170 ; Pleistocene sandstone 424 m., 187 

HdiaaircBa, 123, 130 

?. 122 

sp. nov. ?, 122 

Helvetian period : — see Miocene, Middle. 

Hemeir, Wadi. 180 

Hemerat, Gebel, of red granite, 186 

Hem taster Cenomanensis, 131-133 

eubicuf, 134-135, 135, 160 

gracilis, 133 

Heberti, 134, 135, 153, 154 

scuti'jer, 153, 154 

Herbage ; Herbs : — see Vegetation. 

Hermits, (or pilgrims), 57, 71, 77 

Heswa, El, a stream from Feran oasis to, 60 

Hesweh, Wadi el, palm grove in, 50, 59 

Heterodiadema libycum, 133, 154 

Heterostegina, a bed of, 112 

depressa, 1 1 2 

Hiala, C;ebel, (and Abiad), plateau of, 32, 149 

, Wadi, 28. footpath from, to Wadi Ethal, 

33 

Hipponyx suhrufus, 103 

Hippuritts, 132, 149 

HoUctyptis CenomannisiSj 135 

excisus, 133, 154 

Holland, Rev. F. W., 70, 88. 95, 13 132, 183, 
208, 211 

Hornblende, 185. 195 

-granite, 186 

schist, 201 

Hoshera, Gebol, 32. 34, 35, 119-121, 208 

Hoswa, Gebel Abu, 20. 190 

Hot springs : — see Water. 

Houses, 37, 39. 40, 44, 48, 50, 59, 02, 03.— iSfe« 
also Buildings. 

Hull, 95. 123, 131, 155, 100, 102, 107, 109, 170, 
171 

Hume. Dr., 18 

Hydrocarbons, 27, 147, 156, 198, 208-200 

Hydrology of Western Sinai, 135 
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Hyenas, 92 
Hyrax, 02 



IBSX. 57, 61, 81, 02 

Ibn S&kkar : — see Sakkar. 

Igncoua rocks. 14, 10, 19-21. 23. 38, 42, 46. 89, 
03, 96, 97, 100, 109, 113, 127, 134, 130-141, 
165, 166, 161, 163, 172-174, 170, 181-201, 211 

Ikfa, Wadi, 44 

nban (or Towara) trees, 82, 86. altitude- cone 
of, 01 

niimiana, Gebel. 80. 83 

, Wadi, 80 

Ilti, Gebel : — see Sawasia. 

, Wadi, 82-84. 187, 103, 100 

Indian Ocean, fauna of, 181 

Inliers. 174 

Inoeeramus Crippsi, 150 

Inscriptions, numerouR, in Wadi Mokateb. 38, 
30, an account of, in the •• Ordnance Survey 
of the Peninsula of Sinai," Part I, 30; in 
Wadi Mokateb, 157 

, Sinaitic, on rocks near Wadi Qariira, 

27; abundant in Wadis 'Alnyet, 'Ajcleh. 
Nakhleh, and Th'mareh, 50; on Gebel 
Serbal, and near the path to, 67-68, 58 ; in 
caves near El Madhawwa, 58 ; in Wadi 
Magheirat, 04 ; in Wadis el Leja and ed Deir, 
71 ; in Wadi Rimm el Mahasineh, 77 ; in 
Wadi Kibrin, 70 

Iron, 167 

mines, (maghara), in Wadi Khalliq, 43; 

old, in Wadi Halliq. 107 

ores, 100. 107. 170, 206, *nd manganese, 

analysis of, 200, 200-207 

oxide, 104, 169, sandstone free from, 205 ; 

brown ferric oxide. 206 ; ferric oxide, 208 
See also Ferruginous. 

Isli, Wadi, 86 ; Wadi Isla. 187 

Isnan. Gebel Um. 185 

Isoarca aquilina, 135 

Isocardia cpqualis, 132 

orientalis, 132 

Israelites the, 31 ; journeying of, 131 

Iswed, Gebel Um, 73. 83, 84, 185, 187 



Jordan Valley, tectonics of, 183-184 
Jubftl Straits. 182 



K 



Kahau. Gebel, 33 

, Wadi. 36 ; geology of, 101 

Kateb. Wadi, 39 

Katharina, Gebel. 68. 60. 66, 70, 72-76, 83 

Khadahid. Gebel. 23. 142 

, Wadi, 23. 113, 122, 126, 130. 142 

Khaded el Dhib. Gebel, 26, 107, 116, 121, 122, 

177 
Khalafa, Gebel, geology of. 120 
Khalaqa, Wadi, 70 

Khalliq, Wadi, 4Z.—Ses aUo Halliq, Wadi. 
Khamila, Wadi, 45, 49, 180, 183 
Khanasir. Gebel. 186 
Khashaba. Wadi. 89, 90, 186 
Khashm, Wadi Um, 88 
Khizamiyeh, Gebel, 67 
Khresa. Wadi, 24, 114 
KhrSta, Wadi, 83-85, 187, 190, 193 
Khurr, Gebel, 79 

, Wadi, 70 

Kibrin, Wadi, 70 

Kidney ore, 1 66 

Kitafa, Wadi Abu, 36 

Koli, Gebel, 73, 83. 84, 187, 200 

Krer, Gebel. 28, 20, 33, 110, 125. 128, 149 

Kret, Wadi, 20 

KupluiSf {Septaria), cf. arenariits, 123 



L 



Lajanum siiiaitieum, 99 
Laha. Wadi Um. 184 
Lahian, Wadi, 44, 166 
Lahm. Gebel Um. 22, 188 

, Wadi Um, 22 

Lake, a, formation of, 103 

deposits, 100; freah-water, 102-103 

Lnkej, old, site3 of, 103 

Lampusia viltaria, 104 

Lassaf treei, 70, 80, 85 

Lassaf, Wadi Um, 70 

Ijatsh plants, (natesh or), eaten by camels, 47 

Lava, 26, 134, 147, 160, 163, 178, 198-201, 204 

Lavignon Bayl'ji, 132 

Lebwa, Wadi, 51. 52, 180, 188, 103-194 

Lcgam, Wadi, fossils from. 121, 134 

Legends, Arab, 27, 31, 53, 54, 67, 71» 72 

, monastic, 71, 73 

Leja, Seil, 66, 67, 68, 69, 70, 76 
. Waiiel, 60, 60-74 
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Leopuds, 81, 92 
Lepidodendram, 160, 16S, 164, 199 

Mosaicum, 161, 171 

Letih, Gebel. 88 

, Wadi, 88 

Levantine house, a, 37 

Libyan : — «ee Eocene, Lower. 

Ldghthouses. the : — see Madhawwa, El. 

Lightning, 48 

lilies, bluish white, and pink, beds of, 38 ; at 

end of February, 64 ; purple, and white, 63 
jLtrno, cf. squamosa f 104 
Lime, and traces of, 206 

, carbonate of, 98 

-cement, 37, 116 

Umestone, 13-16, 18-37, 41, 42, 46, 50, 53, 80, 

90, 97-102. 107-117, 119, 120, 123, 124, 126, 

127, 135-138, 140-152, 165, 159-161. 163-170, 

178. 191. 198, 203-205, 208 
. Carboniferous, 42, 146, 148, 160, 162, 

165-169, 168, 170, 178, 179. 198 

, chalky, 125, 140, 142, 151 

.coral., 19, 108, 114 



, Cretaceous, 26, 117, 124, 131-154, 159. 

168, 169, 173-179, 198, 208 
, crystalline, 28, 110-112, 114, 129, 138-140, 

151, 158, 166-168, 202, 203, 216 

, dolomitised, 109 (and note) 

, Eocene, 110, 128, 134, 140, 149, 152, 177, 

178 
, ferruginous, 136 



, flinty, 25, 30. Ill, 112. 129, 130, 142. 

144-146, 151 

, foraminferal, 116, 124 

, knolls, 27 

, Lower Carboniferous. 162 

, Lower Eocene, (or Libyan), 128, 134 ; 

Lower Libyan, 149 
, marly, 96, 102. 117-119. 136-138, 142 



, metamorphic, (and h hiHt). 203-204 : 

comparative age of. 203 

, Middle Eocene. 128 

, Miocene, 110, 138. 145, 173 

, Nubian, 38 

, nummulitic. 110-118, 124. 127. 128. 134, 

135, 137, 139, 150, 152 

, ochreouH, 166 

, oyster, 136, 137 

, sandy, yellowish. 107, 114, falj»e- bedded. 

116; yellowiMh, 120. 137, white, 138 

, Senoniuii, 118, 151 

, Upi)er Ccnomanian. 134 



Lime.Uon?, Upper Cretaceous, (or Danian), 137, 
151 

. Upper Cretaceous flinty, cliffs of, 147 

Limopsis, cf. sordidus, 10 i 
Linihia, basal fragment of, 130 

cbUmji, 153, 154 

Liquors brewed from dates, 15 
Liihodomus, sp. nov. ?. 107, 121 

(Botula), cf. cinnamomeus, 107, 12 1 

LithTthamnium^ 122 
Loam. 31, 34. 48, 49 
Locusts. 81, 214 
Loz. Fersh Abu, 84. 85, 187 

, Asqb Abu, 85, 86 

Luca<*. A.. 206 
Lueina, 122 

columbella, 106. 121 

sp. div., 106, 121 

aff. incrassat'i, 106, 121 

lingua-hot^^ 99 

. cf. Safedtnsis, 134 

aff. tigrina, 107, 122 

Lymnctny immature, 102 



M 



Macdonald, Major, 39, 209 

Madat el Melh, Wadi. 26 

Madhawwa. El. (• the hghthouse '), 57, 58 

Madsiis. Gebcl, 28. 62. 79, 80. 83, 84, 89, 148, 

185, 187. 195, 200, 202 
Maghara, Gebel, 14. 16. 37, 39-41, 157, 161, 

179. 185, 198, 199. 209 
Magheirat. Wadi. 64, 191, 193 
Magrifat. Wadi, 76 
Maharrad, Wadi el, 59 
Maiat. Wadi, (Haiiianicr or), 63 
Main, Wadi. water in, 61, 84 
Maize, Be<lawin gardens of. 59 
Malachite ore, 1(5() 
Malagan. Wadi. 179 
Malacia, Ocbel Urn. 89. 185. 186 

. Wadi Uin, 89, 97, 180, 192 

Malha. Wadi. 163-160. 205, 206 

Mammal, a. tooth of. 102 

Mammilla^ (Xatica vel.), mdanostoma, 104 

Manganese, 118, 148, 2(»7, 208 

Manganese mines (tnaghara). in Wadi Khalliq, 

43 ; old, in Wadi Halliq, 167, 205 

ore:?. 160, 107, 169, 170, 205-208 

Map, Ordnance Survey. 62, 123 
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Maps, geological : — see Geological mape. 

Maqad el Nebi Musa, 65 

Maraikh, Wadi, 48 

Mareiah. Gebel, 62. 185. 196, 196, 200, 202 

Maretia Fuchsia {Spaiangus oceUatus =). 119 

Margaritifera vulgaris, 105 

Marft, Gebel, of red granite, 186 

Markh, Gebel Abu, 89, 180 

Markh trees, 89 

Markh, Wadi Abu, 88, markh trees in, 89 

MarkhA, El. 15, 16, 25, 41, 101, 117, 135. 146, 

166, 157, 168, 172, 174. 178, 198 
Markh&, En el, 146 

, Gebel el, 15, 16, 24. 38, 104, 168, 178 

Markhia, El, a gravelly beach, 25 

Marl, 18, 23-26, 29. 36, 37. 41, 42, 87, 90. 92, 

100, 102, 103, 108, 113-120, 134-137, 143, 

144, 148-162, 169. 160, 170, 174, 177 

, Cenomanian. 134, 136 

, Cretaceous, 23, 28, 41, 96, 109, 116, 117, 

124-127, 129, 139, 140, 146, 146, 148, 149, 

161, 162, 164-157, 169, 176, 177, 178, 198 

escarpments, 22, 137, 143 

, gypseous, 32, 34, 36, 101. 108. 115. 116, 

119, 129, 136, 146, 161, 152 

hills, (foothills). 28, 30, 146 

, Miocene, 146 

, ochreous, beds of, 167, 168 

plateaux, 23, 25, 37 

Upper Eocene, (or Bartonian), 176 

Marly clay, greenish, 32, green, 118 

crystalline limestone, 140, 168 

Eocene limestone, 140 

limestone, 96. 102, 117-119, 136-138, 142 

sandstone, greenish, 118; mottled. 118 

Marshes, 15, a salt, 28 ; 99. 102-103 
Marzeqa, Gebel, 60 

, Wadi, 84 

Mas el Dhabba : — see Dhabba. 

Masraia, Gcbcl, a mass of red granite, 89, 186 

Matab el Der, 75 

Matakh el BarQd, Gobcl, 79, 185. 190, 202, 203 

Ma'yan Musa, 71 

Mour, Wadi, 13, 14, 79, 82, 83-84, 84, 8p, 

geology of, 99, 184, 187, 190, 102, 193, 195,205 
Mediterranean characterH of fossils, 106, 107 ; 

shells, 180; fauna, 181 

Soa, 181 

Meiania shells, 101 

Melaphyre-basalt, dark, 118 

Mel be, Wadi, a well in, 34 

Melha, Wadi, a well of brnckish water in, 45 



Melangcna paradisiaea, 104 

** Memoir on the Red Sea Hills,*' 21 C 

Meq^nns, Gebel, 82, 83 

, Wadi, 82 

Meraq, Wadi, 41 

Meretrix, 130 

Meringa, Wadi, fossils from near, 166, 171 

Merzeqa, Gebel, 39, 49 

Metamorphic rocks, 42. 46-48, 50, 134, 139, 162. 
161, 169. 182-204 

Metastrcea ^Egyptorum, 106 

Meteorology, 90-91 

Mezeraq, Gobcl Abu, 84, 200 

Mica, 61, 194, 202 

schist, 69, 202 

Micaceous diorite bed, 196 

gneiss, 195 

granite, grey. 191, 193 

rocks, altered, 201 

Micro-granite dykes, 193, 196 

Mignonette, wild, (hazam or), 86 

Miliclina eircularis, 128 

Minas, Brazil, the manganese deposits of, 207, 
analyses of, 207-208 

Miners, turquoise, ruined houses of, and of 
their guards, 40, 210 ; tools used by, 211 

Mines, old mining centres, 131 

, copper, workings, in Wadi Nasb, 44 ; 

old, in Wadi Malha, 166; old, in Wadi 
Halliq, 167, 206 

, iron, (maghara), in Wadi Khalliq, 43 ; 

old, in Wadi Halliq, 167 

, manganese, (maghara), in Wadi KhalUq, 

43 ; old. in Wadi Halliq, 167, 205 

, turquoise, in Gebel Maghara, 37, 39, 

worked by Major Maodonald, 39 ; names 
and descriptions of, 40 ; ancient Egyptian 
workings, 40 ; workings in Wadi Serabit el 
Khadim, 45 ; beds, disappearance of, near 
Maghara, 157 ; in Wadi Qena, 164 ; in Wadi 
Qenaia, 165 : ancient Egyptian workings, 
169: beds in Gebel Maghara, 199, 209; 
beds in Serabit el Khadim, 209 ; in Wadia 
Qenaia, Qena, and Sidri, with their distinctive 
name.0, 210 ; the richest, 211 ; Bauermon on, 
211 : 211-212 

Mint. 80. 85 

Miocene bods. 95, 98, 100-123, 125-127, 134, 
135, 137, 138. 140, 141, 143-147, 161, 152, 
173, 177, 178, 180, 181. 200 

Mitra aunclata, 104 

Models, 65, 09 
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MohAmmed, Raj. 13, 14, 15, 4rt, 74. ftH. «>o. *>2, 

97. 105. 172. 174, 182, 183 
Moina trees. re.^mbling mountnin-a^h, 82 : 

altitude- zone of. 91 
Mokateb. Gebel. 23 ; and Gebel Withr. plateau 

between, 24; 38, 8i>. 114. 12r>. fos^ih from. 

132-133: 143, 173, W\ 
. Wadi. 14. 16. 38. 30. 49. 'AK 88. 132. 133. 

155-157, 177 
Moket el Dhib. Wadi. 89 
Monastic buildings. 70, 71. 73. 75-78.— .sV- nho 

Convent. 
Moneijah, Gebel el. 59. on. CO. 72 
Monia, Wadi, 47 ; 62 

Monks of the Greek Churrh. 15. 18. 70. 71. 78 
Moreia, Gebel. 62. 75, 7in 79. SO. 83. 190. 191. 

213 

. Wadi. 79 

Moreta. Wadi, 79 
Morit. Wadi. 88 
Morr, Gebel. 24. 151 

, Wadi. 24 

Moasa. 65, 67. 71-74 

Mosque, a. nearly in ruin.n. 07 

Mossea. 59, a profusion of, 75 

Motalla. Gebel, 186 

Mount of the Law, the true Sinii. Gcbrl Musa. 

67. — See also Musa, CJel>el. 
Movements, earth, 18, IW), 111. 113. 210 
Mud, salty. 28, So 
Murchisoniay 161 
Murcx terriMpina, 101 
Murr, Wadi, 84, 85 

Musa. Gebel, 14. 17,21:- ::K.-l>i. <;..».74. 00, ISO, t\:) 
. Ma'yan. ( = the sp.-jnL' of M- » 0. "ii G,'bol 

Mii.sa, 71 

, Saidna : — .vr Hanir^in'ii. 

, Shagg, a dark. r:).ky f;l«*n, 74 

. Sikket Syo^lna. 71, 72 

Museholkalk lime;ton •. I'm 

Museum, Natural History. Loud m. OS. U).), 107, 

120, 124 
Musical sand, near (JelicI Xa'm j, 10 
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Nakhl. Wadi. r.»ad fnnn Wadi S.uh t'». :\\ 

Nakhleli, Wadi, fi'i 

Na'ja Gamila, plateaw of, 3() 

, Wadi, 36 

Naqb Abn IjOz ; Bu<lra, Sir. : — >■/., I^a ; Hudra, 
&c. 



Xaqus, Gebel. 33. 43, 44. 159, 162. 164. 166-160. 
171. 178. 179. 182. 2ir>, 2l« 

SaAM/i {Al'.ctron) glnns, 104 

pulla, 104 

Natesh plant.-*, (or latshK eaten by ramel.i«, 47 

Satira, 122 

{Mnmmili'i) inr/'i#«^>>/o;n<i. llM 

rcdtmpta, 107. 121 

Natural History notes 91-93 

Neba, Wadi, 50 

Nebk. the fruit of the sidr tree, 59 

Nci-ks. dolerite. 79, 83. 84, 187. 187-188, 190, 
comparative age of, 204 

. volcanic. 2lM), 200-201 

Sf ithin alpintt, 131 

tricovtfita, 131 

Neocomian i)eriod, ITiO 

Ncpt unws gra n ulatus, 118 

yerincea, 1.38, 148 

, large. 158 

o/wi;)r>wf»MM. 153 

yerit:i AlbiciUti (= cra^f^ilahrum), 103 

Neumayr, 180 

NcAvton. R. B.. Natural History Museum. 
Ix)ndon. fossils determined by, 103-106» 
107, 120-123. 130. CVetnceous fossib deter- 
mined by, 153-151 ; Carboniferous fossils 
determined by, 171 

Nidia, Wadi. 50, 51 

Nile valley, 91. KM) 

Nilma. Wadi, 44 

Niqwat el Amri. Wadi, 76 

Ni'^i^at, Gebel, 15. 25, 144 

, Wadi, 25 

Ni'^rin. Fer-sh, 49, 50. 51. 194 

, Wadi, 23, 48. 50. 51. 189, IJU. 197 

Nodules, large, of pure manganese or©, 205 ; 
pliM:phatic. resembling coprolites. and analy- 
sis of. 208.— Ncr- alw Pebbles 

Nokkel, Gel»el. 25, 26 

. Wadi, 25, 27. 146, 108 

Nubia, Russeger's geological map of, 154 

Nubian limestone, 38 

sand>^tone : — sre Sand.stone. 

Surlolit'M similis, 133 

SuIUp'tT'S, 119 

Nuiinniilites 108. 110 116. 118, 124. 125, \2'l, 
12H. 134. 135, 137-130, 141, H3-H5. 150, 
152, 177 

Nummidit\9, 124, 126 

I)arroni\ (sp. nov.), 12»^ 

curnspim, 126, 130 
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NummiditM OizehcnsU, 113, 110, 125, 126, 130, 
137. 140, 142 

, var. Ehrenhergi, 127 

, var. LycUi, 127 

, var. Pachoi, 120, 127 

OneUardi, var. antiqua^ 128 

fHanulata, 124 

— — Ramond^', 129 

?, 120 

, rolled, 116, 118 

, small, 125 

aubdiscorhina, 120 

variolaria, 124 

, cf. variolaria, 118 

o 

Oasxs, 51, 56, 63. — See also Fcran, oasis of. 
Ochre, red, (or raddle), 200 
Ochreous grit, 115 

limestone, 100 

beds, layers, 103 

marl beds, 107, 108 

nodules, 211 

sand, 210 

Odontaapis maerotua, 130 

Oligocene deposits, and absence of, 181, 204 

(Hiva infiata, 104, 105 

Olivine- basalt beds, (cap), 103 

Operevlina, 124 

complanata, 122, 123, 129 

, var canaliculaiat 128 

, var. diacoidea, 124 

Orhic-lla, 122 

ForskcUiana^ (= mammifloaa), 105, 100 

Schweinfurihi, 122, 123 

Orhitoidea diapanaa, 124, 120, 128 

ephippiunit 120 

papyracea, 120, 128 

Ordnance Survey map, 02 ; geological, 123 
Ordnance Survey, the, 19, 24, 30, 39. 40, 45. 

52, 54-00, 05-74, 83. 92, 131-133, 101, 183, 

184 
Ores, cop|>er, in Wadi Nnsb, 44 ; in Wadi 

Malha, 100; in Wadi Halliq, 107, 200; in 

Wadi Nasb, 208 ; in slag on Gebel Sofariat, 

208 
, iron. 100, 107, 170, 205, and manganese, 

analvaes of. 200. 200- 207 

, kidney, 100 

, ninlachito, 1(>0 

, manganese, 100, 107, in the form of wad. 



107; 107, 170, 205, earthy, on wad, 205; 
nodules of pure, 205 ; and iron, analyses of, 

206, 206-207, 207-208 ; from Minas, Brazil. 

207, analyses of, 207-208 ; 208 
See alao Gangue. 

Orthia Michelini, 101 

Orthoclase, felspars resembling, 196 

-felspar, pink, 189 

Orthotetea Creniatria ?, 171 
Oshad shrubs, 82 
Osiers, (willows or), 07 

Oairea, 99. 107, 118, 119, 121, 122, 126, 130, 140, 
148, 153 

africana (= Aureaaenaia), 135, 153, 164 

alicula ?. 153 

Auresaenaia, 131, 132 

, var. major, 131 

batiUum, 1 19 

Boblayei, 108 

Clol'Beyi, 127, 130 

coatata, 133 

of the Crasaiaaima-gingcnaia group, 107 

cucuUata, 107 

eurviroatria, 131, 133 

DeUatrei, 133 

denUUa (= Aureaaenaia), 133 

digitalina, 121 

, var. RoMfai, 119, 121, 122, 123 

flabdlata, 163, 154 

fiabellilormia, 133 

ForgemoUi, 133 

Fraaai( — eleganat var. exogyroides),\21, 130 

jrondoaa^ var. candata, 122 

, large, 110, 138 

Mermeti, 133, 134, 135 

cliaiponenaia, 153, 154 

plicata (= Ovcrwzgi d BoiuaingauUi), 133 

rarilamella, 127, 130 

rcdivita^ 154 

Reili, 130 

, small. 130 

, strongly beaked, 1 1 1 

MubitrhiculaUi (= Mcrmeti), 153, 154 

^ypft'^J^t 133 

. thick. 138 

, thick-shelled, 112, 117 

, cf. undata, a Me<litcrranean form, 107, 121 

, upjKT valve indet., 105 

. various 8p., 142 

vrMicuIaritf, 133, 134 

r/rM/, a bed of. 109, 111, 112, 114, 118, 

123. — S*:c also Oysters. 
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(hh».Wadi,84 

Overlap, 129. 166, 169. 170 

Oxide, iron-, 164, 169 ; brown ferric oxide, 206 ; 

ferric oxide, 208 
Ovster-limestone, 136. 137 
Oysters, bank of, 36, 101, 113, 114, large. 116 ; 

119. 120, 120. 127, bed of, 136 ; large. 138.— 

iSee oiUo Ostrea. 



Palace, the. of Abbas Pasha, ruins of, 14, 83 
Paleozoic, Early, period, 203 
Palestine, Western, Memoir on, by Hull, 123 
Palm trees, 15, 16, 19, 22, 26, 28, 29, 31. 32, 
3^38, 42-44, 55-60, 63, 71, 75-78, 80, 82. 
83, 85, 87, 102, 103 
Palmer. Captain H. S., R.E.. 54-60 
Palmer, Mr., 57 
PapHlieardium papillosum, 123 
Parallel faults, three, 137-138 : two, 145 

hills. 65 

mountain ranges. 19, 110 

ridges, limestone plateaux and, 18-33 ; 

20. 65, due to weathering. 90 : marl, 137 

valleys, two lateral, 49, 52. 65 : lateral, 89 

Paran, Wadi, 55, 59 

Parisian deposits : — see Eocene, Middle. 

Partridges. 81, 92 

Passes, 34, 44. 60, 75. 76, 78-81. 83. 85. 87 

Peaks. 18, 22, 33, 42. 49, 50, 54, 62. 65. 67. 69, 
71. 73. 75. 79, 83, 86. 88. 186. 187. 189. l^H), 
213. 214 

, diorite, 89 

, dolerite, 89 

granite, 65, cluster of, 66 , 77, red, 185, 

188 ; pink, 190 

, quartz- felsite, 89 

, syenitic granite, 74 

Pebbles, 14. 17, 34. 53, 100, 108-117, 119, 124, 
128, 129. 149, 156-158, 162, 211 

Peeien, 101, 107, 109, 111-121, 125, 129 

alpinus, 133 

cuper, 131, 133 

Barroni, (sp. nov.), 106. 120 

benediUus, 107 

, cf. Bettdanti, (not Zizinia), 122 

, coarsely ribbed, 108 

rriskUocosUUus, 121 

. var. Newtoni, 118, 122 

criskUoerigtahis, 118 



Peeien eristaius, 106. 120. 121 

glofia-marU, var. longdctvis, 122 

Joadingi ?, 107, 121 

Kochi, (= Ftaiui), 107, 121, 122 

, large, 112, 138 

Mcdvina, 119 

Marrotianua, 133 

cbnduBy 133 

, cf. opereularis, 106, 120. 123 

revoltaus, 106, 120, 121. 122 

9cabrMu8, (= Sarmeniieus), 106, 120 

T. 107, 121 

achvoeinfurihi, 106, 120 

sub^Malvinoe, 107, 121, 122 

trkoskOua, 133 

var\u8t 107 

, cf, ZiUdu 122 

ZizmtcB. 121, 122 

Pechinculua, 122 

Pegmatite, veins of, 196 

Peleejfpoda, 98, 115, 125, 168 

Perifuter dahu, 133 

oblongus, 131, 132, 133 

Permian |)eriod, 168 

Petroleum, smell of, from hot springs, 30 

Pharaoh the accursed, bath and legend of, 31 

Pholadidce, borings of, 1 14 

Phosphatio nodules, 208 

Photographs, 65, 215 

Physa, small, 102 

Physostoma Ddamarrei, 131, 133 

Pilgrims, (hermits or), 57, 71, path for, 72 
Pircndla mammUlnUi, 104 
Plains. 15-18, 21, 24. 27. 31, 33-39, 42, 43, 46- 
49. 52-54, 61, 68, 69. 75. 80, 81. 86, 87, «9, 
W. 92. 97. 98. 99, 101. 102, 111, 11.3, 150, 
151, 156, 158. 159. 164. 167. 172, 179, 186-188, 
212, 216.— .S^«' also Plateaux. 
Plants, 3,3, 52. 59, 61, 64. 80, 81, 84, 85, 86, 91, 

92, 102, 163. 213-216,— *Sfca/«)Vegetaton. 
Plateaux. 17, 21-25. 27, 28. 32-38, 41, 43, 44, 
47, 48, 50, 52-54, 61, 63. 64. 73. 77, 80, 83, 
84. 92. 101, 108, 115. 116, 127. 141. 146, 148, 
159, 10(>, 172, \V\ 180, 184. 187. 188, 194, 
195, 197, 198, 199, 214 

. beach-, between Charandel and Suez, 33- 

37,38 

, Cretaceous marl. 23 

, granite, pmk, 62 ; pUteau-like mass, 80 ; 

red, 89 ; red, 188 ; grey, 188, 189, 194, 195 

, gravel, 15 

» gyiwum, 15. 24, 25 
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Plateaux, limestone, 16, and parallel ridges, 
18-33 ; 23, pinkish white, 24. 25, 35-36, 36, 
37, 53, 80, due to fracture, 90; 100, 112, 
114, 167, 167-168, 208 

, marl, 23, 25, 37 

, metamorphio, 47 

, Miocene, 1 15 

, Pliocene, 101 

, scdt-bearing clay of, dark green or brown, 

101 ; greenish, 102 

, sandstone, 27, 37-46, 41, 45, 47, 49 

, sandy clay, of, 101 

, sedimentary, 21 

See aUo Plains. 
Pleistocene, Recent and, beds, 96-108, 182, 

187, 215 
Plieatvla aff. baiensis, 154 

Foumdi, 131, 132 

polymorpha, 130 

ramoaa, 104 

reynesif 135, 153 

PUocene beds, 101, 106-108, 111 180, 181, 182 
Poritea, cf. incrustaru, 105, 106 
Porphyritio dolerite dykes, 189 

felspar, 185, 186, 195 

, glomero-, beds, patches, 189, 197 

granite, pink, 185,185-186,188,189-192; 

190, pink, 190 ; grey, 192 ; pink, 203, com- 
parative ago of, 203 ; 204 

bosses, 192 ; knob, 192 

hills, (foothills), 190 ; ridge of, 192 

rocks, pink, characters of, 189-190, 

free from blemishes, 190 ; 191 

quartz-felsite bosses, 197 

quartz-felsite cliff, 63 

quartz-febite dykes, 196, 197 

rocks, 182 



Pyramids, Qiza, shells from Zlypeaster 

near, 180 
Pyrolusite, 106 



Porphyry, 184, 211 

Post, camel-, the weekly, between EI Tor and 

Suez, 14 ; camel-track used by post-runner, 24 
Potcriocrinus, 161 
Precipices, 16, 21, 24, 28, 30, 40, 42, 51-54, 57, 

61, 65, 67, 69, 71, 77, 79-81, 83, 84, 112, 113 
Prionastroea, 106, 106 
Productua, 166, 167 

9eabriculu8t 171 

Protocardium HiUanum, 133 
Paammeehinus dubius, 119 
Pseudodiademat 149 

RujypeUi, 133 

variolar e, 132, 133 

Psilomelane, 166, 206 



QA, £1, pUin of, 13-15, 18-23, 80, 90, 92, 96-100, 
102, 109-112, 114, 134, 135, 139, 140, 143, 144, 
156, 172. 177, 179, 182, 185, 190, 213 
Qaban, Wadi, 76 

QabeUat, Gebel, 18-20, 110, 112, 114, 122, 127, 
137-139, 148, 151, 153, 177 

, Wadi. 20, 21, 111, 128, 137, 138, 153 

Qada, Wadi Abu, 28, 32, 33, 124, 130, 149, 159, 

174, 176, 178, 179, 198 
Qallam, Wadi Abu, 23 
Qariira, Wadi, 27-28 
Qa8r>bba8 Paaha, Gebd, 14, 76, 88, 185, 187, 

188,200 
Qassab, Wadi, 65, 74, 102 
Qdn, Wadi, 84 

Qena, Wadi, 39, 40, 164, 165, 199. 210 
Qenaia, Wadi, 39. 40, 165, 210 
Qerain Utud, Gebel, 87 
Qirit el Maghaddi, Wadi, 76 
Qosgr, Wadi, 63 
Qrum, 15, 98, 99, 103-105 
Quarantine buildings, at Qrum, 15 ; at Aynn 
Musa, 37 ; at Qrum, 98 

regulations, 37 

Quartz, 17, 48, 51, 89, 99, 158, 166, 185, 187, 
189, 194, 197, 202 

diorifr. 192, 195 

felsite, 60 ; veins of, 186, 187, 188, 195, 



196, 197 



-, diorite-, 186 



dykes, 82, 186, 186, 187, 190, 192, 

193. 194, 195, 190, 196, 197, 204 

. glassy, 196 

, gncbtsosc, dykes of, 197 

, porphyritic, 63, 195, 197 

-8chiefer rocks, (schistose felsite), 201 

Quartzite, 15()- 168, 162, 163, 186, 199 

R 

Kaboisson, M., 108, 183, 184, 198 
Raddle, (or red ochre), 206 
BadioliUs, 131, 137, 140 
Raha, Gebel el, 35, 36, 101, 125 
, Wadi el, 180 
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IUhftb% Wadi, 62, 53, 61, 188, 10\ 197, 202 

Rahah, Er, 66-69, 72 

Raho, Wadi, 84 

Rain, 18, 32, 38, 42, 48, 53, 60, 88, 91, 136, 205, 

213, 214, 215 
Raised beaches, 15. 20. 36, 98, 102, 109, 182 
Ramli, El, plain of. 45, 47, 48 
Ramuz, Fersh el, 80, 191 

, Gebel, 80, 81, 190, 196 

, Wadi, 80-81 

Raqqa, Wadi, 21. 22, 140, 153, 174 
Ras Ethal, &c. -—aee Ethal. &c. 
Rashid, Qebel, 186 

. Wadi. 88, 89. 97, 186 

Ravens, 92 

Ravines, 29, 55, 57, 60. 69-72, 74, 77. 78, 81, 84 

Recent area, and PleiHtocene, 96-106 

beaches, 99, 101, 100 

Red Sea, the two arms of, 74 ; nhells living 

in, 99 ; age of rift of, 180 ; shells from, 180 ; 

origin of arm of, 180-181 ; Gulf of Suez older 

than, 181 ; invasion by, 181-182; the fault 

causing, 182 ; waters of, 182 : Gulf of Suez 

geologically older than, 182 ; 185 

hills, 181, Memoir on. 216 

Reeds, 31. 60, 75. 80 
Reefs, 1 10. 180 

, coral, 89, 99, 134. 155 

R«n, Wadi Um. 33 

Reshshah, Sikket er. 57 

Retem bushes. 27, 29, 32, 52. 55, 61, 02, 03, 64, 

76, 84, 85, 91 

trees, 38, 62 

Retema, Gebel, a granite boss, 62, 1 88 

, Wadi Um, 32. 52, 01, 62. 191-192. 193 

Reticvlarialineata, 171 
Rewas, Wadi Um, 87 
Riodocrinus, 161 
RicinuLa ricinwt, 104 
Rich, Gebel Um, 87, 187 

, Wadi Um. 87 

Rift valleys, and origin of. 180 ; 188 

Rifts, 172, line of, 174; lines of. ISO; in the 

Eastern Peninstila, 180 : of tho (iulf of Suez, 

age of, 180-182 ; of the Red Sea, age of, 180 
Rigl^n, Gebel Um. 45, 166 
Rigma, Gebel el, 23, 112, 113, 122. 120, 130. 142, 

172 
Rim, Wadi el, 77 
Rimm el Mahasineh, Wadi, 67, 77 

. Wadi er. 55-57, 77. 78 

Rimth Plants, 36, 39. 41, 60, 64, 86 



Rio, railway to, 207 

Roads : for camels, from El Tor to Suez, 14 ; 
for carriages, (Sikket Abbas Pasha), from 
El Wadi to Wadi Hebr&n, 14 ; from El Tor 
to Gebel Musa, 14 ; good camel-tracks 
across the plain of Seh Sidri and El Markha, 
16 ; northern road from Suez to Gebel Musa 
Convent and Wadi el Der, 17 ; camel-path 
in Wadi Abu Suwera, 19 : from El Qa to 
Wadi el Araba, 19; on sea-coast, 20; 
through pass near Gebel Naqus ; path from 
Wadi Abura. across Serbal ; path from 
Wadi Abiira, across Serbal to Feran, 22 ; 
footpath from Wadi Thaghadi to Serb&l, 23 ; 
camel-track used by post-runner between 
Suez and El Tor, 24; from El Markh& 
plain to Wadi Tayiba, 26 ; excellent, in Wadi 
Tayiba, branching to Gebel Musa, &c., 26 ; 
to Suez, in Wadi Shebeka, 26; in Wadi 
Hamr. 27 ; branching, in Wadi Qardra, 
27-28 ; bad. from Wadi Hamr, 28 ; over 
flank of Gebel Abu Dcmat, 28 ; Suez road 
near Ethal, 28 ; between Wadis Ethal and 
Uset ; difficult for camels, 29 ; difficult, in 
Wadi Gharandel, 31 ; Suez road in Wadi 
Gharandel, 31, 32 ; very bad, from Wadi 
Um Silfa to Wadi Baqa, 33 ; from Wadi Silfa 
to En Hawara, 34 ; path (Sikkat Am&ra) from 
Wadi Silfa to Wadi Amara, 34 ; from Wadi 
Sadr to Naklil, 36 ; of narrow parallel tracks 
from Wadi Dehesa to Ayun Musa, 36 ; 
carriage-, remains of Abbas Pasha*s, from 
Ayun Musa to the sea, 37 ; difficult, in Wadi 
Mokatftb, 38 : winding in Wadi Sidri 40 ; 
difficult path in Wadi Budra ; to Wadi 
Baba, S§h Baba, and El Markha, 41 ; camel- 
path from Wadi Shellal to Naqb Budra, 41- 
42 ; paths from Wadi Nasb towards Serabit el 
Khadim, &c., 44 ; difficult path from Wadi 
Serabit el Khadim to Wadi Khamila, 46 ; 
difficult path from Wadi Siq and Gebel 
Dhalal to Wadi el Akhdar, 45 ; a path fropi 
Wadi Um Basaal to Wadi Entish, 47 ; path 
from Serabit ol Khadim to Gebel Musa, 48 ; 
very rough and stony, in Wadi Barraq (or 
Barq), 48 ; in Wadi Nidia, 50-51 ; rugged 
pass from Wadi Rahaba, 52 ; rude footpath 
from Wadi *Ajeleh towards Tor. 56 ; in 
Tarfa grove, 60 ; from Suez to the D^r at 
Gebel Musa ; several, meet in Wadi Solef ; 
Gebel Musa road in, 62 ; camel-track from 
Wadi Harqus to Wadi el Sheikh and £1 
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Watia ; northern route from Wadi Hamanier 
to Ferah Elwi el Agramia and Gebel MuBa, 
63 ; centra], from Suez to £1 D^, 64 ; path 
from Soleb to Wadi Qassab, 65 ; from £1 
Watia pass to Aqaba ; and Ras SafBafa, 65 ; 
five paths up Gebel Musa, 71 ; path from 
Wadi el Gharbi to Naqb Hawa, 75 ; 78 ; a path 
from Wadi At el Gharbi to Wadi Khashaba, 
89 

BokUia caiculiformis, 126 

RothpletE, 95, 108, 119, 151, 168, 171 

Rubble beds, 149, 167, 206, 212 

RuinB, 18, 22, 39, 40, 44, 48, 67, 59, 63, 70-72, 
75-79, 83 

Rnmail, Gebel Abu, 73, 83, 84 

Rumex vesicaritu, hamad, or hamatha, patches 
of, eaten by camels and by the Bedawin, 27, 
52 ; hamada, 89, 213 

Rumm&na, Wadi el, 51, 53, 188, 189, 193, 197, 
202 

Rushes, 37, 59, 75, 81, 

Russeger, 95, 154, 155, 161, 182 

Russia, consular agency for, at El Tor, 15 



8 



SA, Gebel Um, a plateau-like mass, 187 
Sadr, Gebel, (or Gebel Taset Sadr), 35 

, Wadi, 35, 36 

Sadur, Sikket, 57 

Safaria, Gebel, 172 

Safariat, Gebel, 21, 127, 128, 130, 139, 140, 153, 

174, 177, 208 
Safsafa, Ras, 65, QQ,—See aUo Sufsafeh. 
Saha, Gebel Um, 83, 84 
Sahab, Wadi, 64, 180 
Sahara, Gebel, 89, 186 

, Wadi, 89 

Said, Port, 205 

Saidna Musa : — aet Hammam. 

Sakkar, Wadi Ibn, 27, 48, 117 

Sakran plants, 27, 35, 36 

SdUnia BatnenaiSf 153 

Salt, 14, 15, 28, 98-102, 107 

Samr cl Tinia, (or et Tiniycr), Gebel : — see 
Qasr Abbas Pasha. 

Samra, Gebel, 15, gneiHs range of, 175 

, Wadi, 42 

Sanafa, Gebel, a limestone hill, 33, 125, 178 

Sand, 13-17, 20, 21, 24, 25, 27, 28, 30-32, 34, 
36, 39, 41, 43-47, 49, 50, 62, 53, 60-63, 75, 
80, 82, 86, 87, 90-102, 107, 109, 112, 114-116, 



120, 137, 138, 146, 156-158, 167, 186, 198, 

199, 212, 216 
Sand, calcareous, 119 

clay, 14, 35, 96-99, 101-103, 186 

dunes, 21, 90 

, ferruginous, 149 

, granite, 49, 62. 98 

. grey, 136 

, loamy, 48 

marl, 136 

, musical, 19 

- - -, oohreous, 210 

, Oligocene, 181 

, salty, 98-100 

shale, 41, 149 

- -.shell, 36 

terraces, 61 

valleys, 34, 83 

, white. 111 

, yellow, 208 

Sandstone, 17, 19, 21. 22, 27, 28, 35, 38-41, 43- 
50, 89, 90, 97. 99, 108, 113. 114, 116, 149, 
154-170, 175, 178, 182, 183, 186, 187, 198, 
199, 202-204, 211, 216 

, black, 118, 156, 209 

, brown, 40, 156, 161 

, calcareous, 101, 108, 109, 112, 113, 119. 

136, 149 

- , CarlKjniferous, 42, 44, 155, 158, 165, 168- 
170. 175, 177, 185, 192-194, 198, 199, 201, 203, 
210 

, Cenomanian, 160 

- -clay, 158 

, Cretaceous, 160, 161, 199 

, Devonian, 170 

- , Egyptian, 156 

- , ferruginous, 165 

- -, green, 116 

.grey. 118 

, Lower Carboniferous, 169, 170 

- -, I^wer Cretaceous, 161 
-, marly, 118 

- -, metamorphic, 203 

- — , Neocomian, 160 
. Nubian. 17, 18, 27. 37-49. 90, 109, 114. 

115, 124, 127, 135-138, 145, 146, 148, 160, 
154-161, 163-165, 170. 175, 176, 178, 179, 
183, 184, 209, 216 
- -, Pleistocene, 187 
, Post -Carboniferous, 162 

- - , purple, 156 
, red. 16, 19, 22, 24, 39, 41, 42, 46, 166, 161 
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Sand, Upper •Carboniferoos, 155, 16r-, 109, 170 

, white, 45, 46, 166, 158, 162, 163, 205; 209 

, yeUow, 100, 109, 155 

SttbAt el Gemel, Gebel, 26, 27, 28, 38, 108, 117 ; 

121, 147, 148, 159, 175 
Satakh, Wadi el, (Ghadir or), 61, 193 
Sawaoa, Gebel, 83, 84, 185, 187, 196, 200 

, Wadi :—we Dti. 

Seapkander, 130 
Sohiefer, granat-, 203 

, quartz-, rocks of, (schistofle fekite), 201 

Schist, 170, 191, 201-203 

-felsite rocks, (quartz-sohiefer), 201 

, hornblende-, 201 

, metamorphic, limestone and, 203-204 

, mica-, 202 

, , chflFs of, 59 

Schwuter, 120 

, cf. Parkinsonif 120 

Schweinfurth, Dr.. 91, 142 

Set/ieOa, 109, 111, 113 

Scfitum unguis, 103 

Seba'iyeh, Wadi, 66, 67, 69 

Sections : — s€^ Geological. 

Sedimentary rocks, 18-46, 60, 93, 109, 113, 125, 

127, 134, 139, 140. 155, 156, 172, 173, 175, 

176, 181, 182, 186, 186, 198, 202 
Sedimentation, 161 
S^h Sidri : — see Sidri. 
Seileh, Wadi Abu, 68, a stream in, 70 
Seils ; Sels i—see Torrents. 
Senonian beds, 118, 129, 134, 151, 170 
Septaria, {Kuplus vel), arenaria, 123 
Sepiifcr bUocularis, 104 

excisus, 104 

Serabit el Kh&dim, Gebel, 45. 49, 163, 169 

, plateau of, 45, 199 

, Wadi, 45, 48, 49, 162, 166, 169, 185. 

209 
Seraibil es Sugheireh, Gebel. 56 
Serb&l, Gebel, 18. 21-23, 48. 51. 54-59, 62, 74. 

77, 80. 81, 83. 90, 172, 176. 188, 190, 202-204, 

213 
Serpula spintlcea, (derived from Eocene), 121 
Seyal trees, 16, 22. 28, 38. 39. 41. 44, 48, 49, 50, 

51, 63, 59, 64, 76, 79, 80. 82, 84-86, 89, 91, 102 
Shadufs, 44, 69, 63, 82 
Shale, 41, 129, 131, 135, 136, 149, 161, 169, 191, 

203 
Shar, Abn, 181 

Sharks' teeth, 120 ; teeth of fish, 126, 140 
Shebfka, Wadi, 26-27 



Sheep of the Bedawin, 17, 53, 85, 87, 215.— i9fe 

also Flocks. 
Sheikh Ahmed :—see Ahmed. 
Sheikhs, 40, 44, 59, 62, 64, 65 
Sheikh, Wadi el, 17, 60, 61, 62, 63, 64. 66, 74, 

76, 76, 77, 90, 92, 100, 102, 103, 180, 183, 

191, 193, 195, 196, 202-203, 213 
Shejera, Gebel Abu, 84 
Shellal, Wadi, 16, 25, 38, 39. 41. 42, 128, 145. 

146. 156. 164, 165, 167, 168, 172, 175, 175, 

176, 177, 179, 183, 192, 198, 199 
Shell -sand. 36 
Shcqer. Gebel Abu, 187 

, Naqb, pass of, 46-47, 47, 63, 192 

, Wadi, 17, 46, 47. 92, 162, 180, 188, 194, 

195, 197 
Sherm Bay, 88 

, Bir, water in, 89 

Shia plants, 27 ; bushes, 41, 50 ; 51, 68 
Shiddiq, Gebel, 83, ridge of, 86 

, Wadi, 85, 86, 96, 99, 100. 187, 192, 205 

Shinener. Gebel, 56, 58, 77 

Shingle, flint-, 108 

Shittah tree8, {Acacia Seyal) : — see Seyal trees. 

Shittim trees, 56 

Sho'eib. Sikket, 72 

, Wadi es, 66 

Shomer. Gebel Urn, 13, 58-59. 73, 74, 80, 83, 

86, 87. 176, 187, 195, 195 
Sh'reich, Wadi. 66, 67, 69, 70, 72 
Sia. Wadi, 36 

Sidr trees. 44, yielding nebk fruit, 59 ; 63, 82 
Sidri, Fersh. 49, 50, 194 

, Gebel Urn, 87, 187 

. S#h. and El Markh&, plain of, 15-16 

, Seh, water-course of, seyal trees in. 39 

. Wadi Seh, 23. 24, 25, 39, 40, 41, 43. 46, 49, 

50. 101, 108, 116, 135, 144, 152, 157, 164, 165, 

172, 173, 174, 175, 177, 178, 183, 192, 193, 197, 

202, 210 
Sifsaf. Wadi, 87 
SigiUaria, 161 
Sigilliyeh. Gebel, 77, 81 ; Sigillia, 190 

, Wadi. 57, 77-78 

Sikket Abbas Pasha, 14, 80 

er Reshshah, 57 

Sadur, 57 

Sho*eib. 72 

Syedna Musa, 71, 72 

Silfa, Wadi Um, 32, 33, 34, 154 

Silica, 162, 206 

Siliceous sandstone, beds of, 163 
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SUt, 100 

Sin Biflher : — see Bisher. 

Sinai, Eastern, rifts in, 180 

, Mount, 67, 107, 183, 184, 187 

, Northern. 92, 129, 186 

Siq, Wadi, 16, 17, 38, 45, 45, 46, 47, 48, 40, 62, 
83, 84, 85, 158, 162, 180, 189, 193, 194, 197, 
201 
SiqUUa, Gebel, 80, 83 
Suirum datum, 104 

Slag, copper, heaps of, in Wadi Nasb, 44 ; on 
Gebel Safariat, also containing manganese, 208 
Slickensides, abundant, 165 
Snakes, 92 

Snow, 74, 91, 213, 214 
Sol&f, Wadi. 60, 61, 64, 74-78. 90, 100. 102, 185. 

191, 193 
SoUcurttM, cf. strigilatus, 123 
SolM, Wadi, 62-65, 180 
SoUnasiroea turonensis, 122, 123 
Spar, dog-tooth, 140 

Spatangus oceUaiua, {— Marctia Fuchsi), 119 
8ph4Brulites, 132 

Lefebvrei, 153-154 

Spherulitic felsite, veins of, 188, 189 
Spirifer, 161, 166, 167 

convolutu8, 171 

siriatus, 171 

, var. attenuatuSy 171 

trigonalist var. crassus, 171 

Spondylus, 122 

aevleaiua, 104 

Mgyptiacus, 130 

Springs : — see Water. 

Stations, trigonometrical, of the Ordnance 

Survey, 24, 30, 55 
Steamers, service of, from Suez to El Tor. 15 
Steel, manganese-. 207 
Stenopora, 171 
Stephanos. St.. 71 
Steps. 57, 58, 71, 72, 77 
StomateUa, 103 

Stone circles in Wadi Nisrin, 50 
Streams, 42. 79. — See also Water. 
Streptorhynchus crenistria, 161 
Strombu^ fasciatust 104 

, cf. Mertneti, 132 

tricorniSf 104. 105 

Strontium sulphate, (celestine or), veins of, 107, 

120 : and analysis of. 209 
Subsidence. 25, 79, 100, 125. 129, 162, 169. 181, 
182, 201 204, 215 



Sudr, Gebel. 125 

Sudud, Wadi el, 65, 66, 70 

Suess, work by, 171 

Suez, 14, 15, 17, 22, 24-29, 31-37, 50, 62, 85, 

92, 102, 120, 125, 131, 150, 174, 181, 204, 206, 

208 

Canal, the. 37. 104 

, Gulf of, 13, 15, 25, 30, 31, 68, 72, 74, 107, 

118, 120, 129, 129, 147, 162, 168, 171, 172, 

173. 174. 180-182. 185, 189, 200 

, Isthmus of, 101, 181, 181 

Sufsafeh. Ras. 67-74, IQ.—See also Safs&fa. 

Suira, Gebel, 56, 59 

Sulphate, Strontium-, 107, 120, 209 

Sulphur, 147 

Survey, Ordnance : — see Ordnance Survey. 

Suwgra. Gebel Abu, 19, 110, 156; 173, 189 

, Wadi Abu, 19, 110 

Suwiq,Wadi Naqb, 17. 43, 44, 46, 49,180,183,198 

Syedna Musa. Sikket : — see Musa. 

Syene. syenite found at, near the First Cataract, 

Aswan, 183 
Syenite, 52. 182. 183, 194, 196, 204 

feUite. 188, 196. 204 

granite, 66, 73, 74 

SymphyUia, 121 

Synclines. 23, 111, 112, 113, 116, 116. 119, 136, 
137, 139, 141, 143, 144, 147, 149, 169, 166, 
173, 175, \n.—See also Troughs. 

, Cretaceous limestone, 117 

. gypsum. 119-120 

Syringopora aff. ramtdosa, 171 



T 



Tabli-land, 32, 33, 35, 36, 49, 62 

, marls, of. 36 

Tachylite. a few veins of, 26 

Tachylitic basalt, black veins of, 198 

dykes. 147, 198 

Tahuneh, Gebel et, a fine prospect from, 66 

Takha. Beidhat Um, 77 

, Wadi Um, 77 

Talib, Wadi Abu, 76 

Tamarisk : — see Tarfa. 

Tapes virginiae, 105 

Tapes Virginia, 105 

Tarbush. Gebel, of the Ordnance Survey 
map : — see Moreia, Gebel. 

Tarfa bushes, (or tamarisk), 14, 26, 28, 29, 31, 
32. 35. 37, 38, 43, 50, 55, 69, 60, 65, 76, 79, 
80, 82, 84. 85, 88, 91, 92, 102, 103 
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Tarfa, Wadi Abu, 88 

Tarf at el Gidar^n, 65 

Tarr, Wadi el, 51, 53 

Taset Sadr, Gebel :—see Sadi, Gebel. 

Taset, Wadi Urn, 35 

Tatar el Dahami, Gebe^ie, 45, 49 

Tayiba, Gebel, 48, 50, 70, 83 

, Wadi, 25, 26, 35, 48, 48, 50, 79, 84. 92, 

108, 117, 134, 147, 150, 174, 178, 181, 185, 

198, 200, 204 
Tectonic geology of Western Sinai, 171-184 
Teetus, cf. omaius, 130 
Teeth, sharks', numerous large, 120 ; of fish, 

126, 140 ; numerous, in a bone bed, 208 
Telegraph-line from El Tor to Suez, 14, via 

£1 Q&, 25 ; in Wadis Sheb^ka and Ethal, 26- 

27; 150 
TeUina, 123 

Temalli, Gebel, 187, foothills of, 187 
Tem&n, Gebel, 187 

, Wadi, 195 

Temperature, 14, 90 
Terdtra, 104 

consobrina, 104, 105 

duplieaia, 104 

Terraces, 25, 41, 46, 61, 64, 65, 75, 76, 82, 84, 

86-88, 143, 159 
Tertiary beds, 106-130, 134, 135, 143, 149, 150, 

174, 175 
Texiularia o/ffgliUinanSt 129 
Thaghadi, Gebel, 141 
, Wadi, 13, 22, 23, 127, 141, 143, 154, 155, 

156, 172, 177 
Thaghed, Wadi, 13 
ThamiuuircBa deeipetu, coral -like, 153 
Them&m, Gebel, 87 

, Wadi Abu. 23, 87, 97, 100, 142 

Themelli, Gebel, 86 

, Wadi, 86, 97 

Thersiiea, 127. beds of oasts of, 140 

graeUis, 130 

, sp. no v., 130 

Thickness : — see Height. 

Thradi, Gebel. 141 

, Wadi, 141 

Ti, El, plateau of, 17, 27, 28 ; Uble-land of, 
32 ; 33 ; escarpment of, 74, due to the action 
of wind on the sandstone, 90 : 181 

, Gebel el, 28, 35, 38, 46, 48, 58, 91, 108, 

124, 125, 132, 132, 148, 148, 149. 150, 155, 

157, 158, 159, 161, 163, 164, 176, 178, 216 
TigdlU, Gebel, 22 



Tiht, Gebel, 88, of red granite, 186 ; 195, 212 

Tilted beds, Ac, 18, 21, 23, 26, 41, 64, 113, 117, 
136, 137, 141, 144-146, 148, 175, 177, 179, 200 

Tima, Gebel, a jagged ridge, 89 

T*lah, Wadi et, 70, 76 

Tobacco, Bedawin gardens of, 59 

Tombs, 40. 59, 64, 65. — See also Burial-grounds. 

Topography, 13-93 

Tor Bay, 15 

, El, 13-16, 18, 19, 24. 25, 56, 58, 76, 86, 

91, 96, 98. 99, 103-105, 109, 110, 123, 150, 206 

Torrents, 14. 18. 32, 35, 41, 53, 54, 56, 59, 60, 
71, 76-78, 80-82, 96, 97, 213, 215 

Tortonian fossUs, 106 

Towara tribe, 62, 144 

Trachyeardium peregrinum, 99 

Traditions : — see Legends. 

Transport, means of, 205 ; cost of. 207 

Trees : — see Ban ; Fig ; Fruit ; Gharqad 
Ilban ; Lassaf ; Markh ; Moina ; Palm 
Retem ; Seyal, (Acacia Seyal, or Shittah) 
Shittim ; Sidr ; Tarfa, (or Tamarisk). 

and plants, altitude-zone of the habitats 

of, 85. 91-92 

Trefoil, a, Trigondla stettaia, 17 

T'reif, Gebel Abu, 67 

TriasHic period, 155. 161 

Triangulation : — see Trigonometrical. 

Tridacna, fragments of shell like, 1 14 

Triforis, 104 

perUUuSf 104 

Trigonella steUaia, a trefoil, 17 

Trigonometrical stations of Ordnance Survey, 
24.30.55 

Troughs, (or basins). 67, 139, 144, 147. 173, 174, 
181. — See also Synclines. 

Truncatulina umbonifera, 126 

Tuff, brown-red, 118 

Tura, Gebel, 181 

Turbo ratliatus, 103 

Turonian beds. 151 

period, 132 

Turquoise minefi. in Gebel Maghara, 37, 39, 
worked by Major Macdonald, 39 ; names and 
descriptions of various ; ancient Egyptian 
workings, 40 ; in Wadi Serabit el Kh&dim, 
45; 120, in Wadi Qena, 164; in Wadi 
Qenaia. 165 ; ancient Egyptian workings, 
169 ; in Gebel Maghara, 199, and in Serabit 
el Kh&dim, 209 ; in Wadis Qenaia, Qena, and 
Sidri, with their distinctive names, 210 ; the 
riohert ; Bauerman on, 211 ; 211-212 
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Turquoisefl, 157, 159, 209-212 
Turritdla, 100, 132 

Boghosi, 130 

TenouHensis, 133 

Tylosioma glohosum, 153 



u 



Ujbat il Mehd, a curious curved mound, 73 
Um Adam, Ac. : — see Adam, Ac. 
Umfus, Wadi : — see Fus, Wadi Um. 
Unconformity, llO-lll, 111, 119, 124, 126, 

129, 141, 156, 160 ; conformity, 161 ; absence 

of, 170 ; 176, 183, 184 
Usdt, Gebel, 29, 30, 107, 119, 125, 150, 173 
. Wadi, 28-31, 178 



Vasum eomigerum, 104 

Vegetables, gardens of, 37, 82 

Vegetation, 17, 22, 38, 44, 48, 53, 55, 56, 60, 

62-64, 67, 68, 70, 76, 76, 81, 84, 86, 87, 90, 

213-216. ~^ee also Planto. 
Verme^us, 104 
Veronica Beccabunga, 80 
Vertagus eedonuUi, 104, 105 
Villages : £1 Tor, a village or town, 13 ; ruins 

of a, in Wadi Nasb, 44 ; ruins of a, in En el 

Akhdar, 63 
Volcanic necks, 200, 200-201 
rocks, patch of, 198-199, 199, 200, 

vents of, 204 
VoUdla Broechi, 123 



w 



Wad, manganese ore in the form of, 167 

Wadi Abiad, Ac. : — see Abiad, Ac. 

Wadi, Wadi cl, 13, 14, 18, 96, 99, 109 

Wagtra, Gebel, 190 

Wagraf, Oebel, 112, 115, 122, 130, 172 

Wagtails, 92 

Walther, 95, 98, 99, 103, 109, 123, 134, 135, 

139, 143, 144, 156, 159, 160, 168, 171, 172, 

174, 183 
WardAn, Wadi, 34, 35, 101, 108, 109, 120 
Water, slightly salt, in Wadi Abu Gurdi, 22, 26, 

good, in Wadi Ras Eth&l, 28; in Wadi Gharan- 

del, 29; a sheet of, in Wadi Gharandel, 29, 31 ; 

in Enqi el Fiil, 32; 4 good, in Wadi Baqa, S3; 



good, in Wadi Sadr, 36 ; -holes in Ayun Masa, 
37 ; obstruction to, and deriatton of, 40 ; 
in Wadi SheU&l, 42; in Wadi Baba, 43; 
depth of, daring a rainstorm; nmning 
water, disappearing in the sand* 43 ; in 
Wadis Shdqer and Gharbi, 47; good, in 
Wadi Ibn Sakkar, 48 ; in Wadi Neba, 00 ; 
in the wadis near Wadi Darqtd, 61 ; Wadi 
Rahaba and Rummana, 63 ; in FerAn oasis, 
60 ; near Wadi Yena, and in Wadi Main ; in 
Wadi Satakh, 61 ; in Wadi HamAta, 64 ; a 
good supply of, in Deyset Fureiah ; on and 
around Gebel Musa, 70 ; in Wadi Rimm el 
Mahasineh, 77 ; brackish, in Wadi Emiaha, 
79 ; in Wadi Wirqa, 80 ; 87, 88 ; plentiful 
near Wadi Rashid ; in Wadi Um Malaqa, 
the last imtil Bir Sherm is reached, 89 ; in 
Wadi Khashaba, 90; 92-93; extremely 
brackish in Wadis Tayiba and EethAl ; in 
Wadi Gharandel, 93; effects of, 96-07.' 
deep, rocks deposited in, 129 ; agency of^ 
151, 152 ; waters of the Mediterranean, 181 ; 
brackish, in El Q&, 182 ; waters of the Red 
Sea, 182 ; a supply of, in the wadis, 206 ; 
percolating, turquoises formed by, 211 

Water-basins, 37, almost inaccessible, 43; 
in the rock, 83 ; 169 

-channels, 21, 66, narrow, 60; channels, 

76, a principal channel, 77 

courses, 29, 32, 36, 36, 38, 44, 61, 61, 62, 



64, 79, 89, 189, 197 

-falls, (cascades), 18 ; 61, small, 64 ; a 

perpetual, 81 ; of polished rock, 86 ; small, 
158 ; 189.— iSfe^. also Cataracts. 

-partings, 29, 87, a secondary, 87 ; (89), 

166, 188, 191 

-pools, at foot of Gebel MarkhA, 16 ; in 

Wadi Raqqa, 21 ; very brackish Wadi 
Tayiba, 26 ; in Wadi Aleyat, 66 ; in Wadi 
EmlSea, 75 ; in Wadi Emlaha, 80 ; in Wadi 
Geba, 81 ; several, in Wadi Meqtons, 82 ; 
in Wadi Ilti, 83 : several, in Wadi Shiddiq, 
86 ; several good, in Wadi Emlaha, 86 ; 
numerous, in Wadi Um Hash, 87 ; 92, 213- 
214 

, sea-, 31, deep, close in-shore, 182 

-springs, aperient, ih Wadi Abu Suwira, 

19 ; in Ayun Musa, 36, 37 ; in Wadi Nasb, 
44 ; in Wadi 'Aleyat, 66 ; in Wadi et Rimm, 
57, 77 ; good, in Wadi Erthama, 62 ; on and 
near Gebel Musa, 60-70 ; in Seil Leja, 70 ; 
on Gebel ed Deir, 70 ; on Gebel Katharina, 
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74 ; in Wadi Rimm el Mahasineh, 78 ; of 
Hammam Ftirtn and Hammam Saidna Musa, 
origin of, and analysis of the former, 135 

Water-springs, hot, at foot of Gebel Hammam, 
Saidna Musa, 14 : several near £1 Tor, and 
hath supplied hy, 18-19 ; in Hammam Farto; 
analysis of, 30 ; 31 ; cause of, 31, 110 ; 150, 
179 

, streams of : a perennial stream in 

El Wadi, 14 ; very brackish, near Wadi 
Us6t, 28, 29; slightly brackish, in Wadi 
Oharandel, 31 ; tributary, 42 ; in Fer&n 
oasis, and to El Heswa, 59, 60 ; rivulets on 
and near Gebel Musa, 69-70; in Wadi 
8h*reioh, el Leja, et T'lah, Zawatin, and 
Abu Seileh, 70 ; a brook near Wadi ea 
Sudud, 70 ; in Wadi Gharbeh, 71 ; in Wadi 
Emltea, 75 ; a clear, in Wadi Geba, 81 ; 
in Wadi Me&r, 82; in Wadi Ilti, 83; in 
Wadi Um Hash, 87 ; running streams, Ac, 
92-93 ; wadis caused by, 215 

-ways : — see Water-courses. 

, wells of ; Bir Dhafari, near Oebel Markh&, 

16; good, in Wadi AbOra, 22; slightly 
brackish, in Wadi Thaghadi, 22; in Em 
Markha, 25; in Wadi Gharandel, 31-32; 
in Wadi Melbe, 34 ; in Ayun Musa, 36, 37 ; 
good, in Wadi Qena, said to have been dug 
by Major Macdonald, 39 ; brackish, in Wadi 
Melha, 45 ; in Feran oasis, 59 ; three in EIn el 
Akhdar, 63 ; in Seil Leja, 70 ; a good in Wadi 
Ramiiz, 80-81 ; a good, in Wadi Emlaha, 86 ; 
near Qrum, geology of, 98-99 ; in En el Mar- 
kha, cause of, 135 

Watersheds, 23, 24, 35, 39, 43, 47, 53, 74-75, 
86, 87, 88, 89, 97, 100, 160, 169, 170, 187, 213 

Watia, El, 17, 62, 63, 65, 102, 180, 196 

, Gebel, 187, 191 

Weather, the, in summer and winter, 14 ; 
temperature from Nov. 6, 1898, to March 31, 
1899, 90 

Weathering, 17, 18, 27, 42, 45, 46, 51, 58, 60, 
61, 67, 90, 96, 109, 114, 116, 129, 156, 158, 
159, 164, 185, 186, 189, 191, 194-197, 199, 
212-216.— iSfee also Denudation. 



Wdber, Gebel, 190 

, Wadi, 79 

Wells :— #ee Water. 

Wigr&n, Gebel : — see Wiqr&n. 

Willows, (or osiers), 67 

Wiqr&n, Gebel, ridge of, 83 ; 85, ridge of, 

85-86 ; Wigran, 187, 193, 196 

, Wadi, 86 

Wind, 14, 17, 27, 37, 45, 90, 91, 158, 164, 212, 

216 
Wirqa, Gebel, 80, 83, 190, 191, 193 

, Wadi, 80 

Withr, Gebel, 24, 25, 115, 116, 144, 172, 173, 

175, 177 

, Wadi, 24, 25, 114, 116, 151, 162 

Wolves, 92 

Workings : — see Mines. 

Wuta, Wadi, 33, 150, 178 



YsNA, Gebel, 51, 54, 61, 62, 188, 189, 193, 19S, 
197 

, Wadi, water near, 61 

Yessar, 82, altitude-zone of, 91 



z 



Zafaraka, Wadi, 134 
Zahir, Gebel, 84 
ZaphrerUidcB, 168 
ZaphrerUis, 166, 168, 168 

aflf. Beyriehi, 171 

aff. Ouerangeri, 171 

Zarqa, Wadi Abu, 84 

Zawatin, Wadi, a stream in, — , 70 

ZebSr, Gebel, 73, 74, 83 

, Wadi, 44 

Zenfma, Ras Abu, headland of, 26 
Zeolites, green, 118 
Zeraiqia, Gebel, 84 

, Wadi, 84 

Zibb el Baker Abu Bakaria, Gebel, 62 
ZiSti, Gebel, 34, 35, 106, 107, 119-121 
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